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Since the outbreak of the war, there has been a 
usiderable interest among some of the United 
ations in investigating and developing their seaweed 
sources. The principal stimulus, in most instances, 
as been an agar shortage. In 1940, America had a 
Bugle agar factory, which made 24,000 pounds of 
gar. There are now four factories? actively engaged 
this industry with a combined production capacity 
f about 200,000 pounds per annum. The principal 
garophytes are Gelidium cartilagineum from Cali- 
omia and Baja California, Mexico, and Gracilaria 
onfervoides from Beaufort, N. C2 

' Contributions from the Scripps Institution of Oceanog- 
‘phy, New Series No. 259. : 

* There are three more factories, still in the pilot plant 


aBe, but expected to produce agar soon. 
C.K. Tseng, Food Industries, 17: 140, 1945. 


THE TERMINOLOGY OF SEAWEED COLLOIDS 


By Dr. C. K. TSENG 
SCRIPPS INSTITUTION OF OCEANOGRAPHY 


The interest shown in agar does not stop there; it 
extends to related seaweed colloids capable of serving 
as substitutes for agar. One of these is carrageenin, 
generally known in commerce as Irish moss extract. 
Its principal source is carrageen, better known as 
Irish moss (Chondrus crispus), which is now obtained 
in large quantities from Massachusetts and Maine in 
the United States and from the Maritime Provinces 
in Canada. The name carrageen is also applied to 
Gigartina stellata (G. mamillosa), commonly harvested 
together with the Chondrus and used similarly. Pre- 
viously the production of Irish moss extract was 
rather small, since most consumers preferred to buy 
the seaweed and make their own extract. In recent 
years, there has been a great demand by various in- 
dustries for a highly purified, standardized product 
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and hence the production of the extract is greatly 
increased. At present there are in the United States 
at least three companies p:sducing»the extract» and 
many others processing carzageen. It has been esti- 
mated that the United States made about half a million 
pounds of the extract in 1944. , 

The other seaweed colloid which has received con- 
siderable attention lately is algin, an alkali-extracted 
polysaccharide from various kinds of kelps and 
fucoids. In the United States the kelps utilized are 
Laminaria. digitata (horsetail kelp) and L. saccharina 
(broadleaf kelp) from Maine and Nova Scotia, and 
Macrocystis pyrifera (giant kelp) from California. 
Aithough relatively young, the algin industry has been 
growing steadily and fast, especially in America and 
recently in Great Britain. This is shown by the 
fact that in 1941 the United States produced about 
one and one-half million dollars worth of algin.* War 
has greatly stimulated the growth of this industry, 
and undoubtedly much more algin is now being pro- 
duced than in the pre-war period. There are four 
concerns in the United States making algin and its 
derivatives. 

While seaweeds have served rather extensively as 
food in the Crient, they have never been as popularly 
utilized for culinary purposes by the Occidentals. In 
the past, soda, potash and iodine had been extracted, 
and organie solvents such as acetone derived from 
seaweeds on a large scale in America and Europe. In 
countries enjoying relatively high standards of living, 
these materials can no longer be produced profitably 
from marine plants, since they can be obtained more 
cheaply elsewhere. The important seaweed products 
in recent years have been the polysaccharides agar, 
algin and earrageenin. Because of their unique col- 
loidal properties, these substances are valuable for 
special purposes and, in spite of their relatively high 


cost, have been extensively used in food, pharmaceuti-__ 


cal, cosmetic and other industries. Agar, for instance, 
is still the undisputed material for preparing solid 


bacteriological culture media, and is extensively em- 


ployed in bakery products, health food and dental 
impression materials. Algin is most valuable as an 
ice-cream stabilizer, and is regarded by dairy experts 
to be as good as, if not better than, gelatin, which 
was the standard stabilizer until recently. Carra- 
geenin is now the standard suspending agent for cocoa 
particles in chocolate milk preparations. To the 
unique properties of these seaweed colloids the modern 
seaweed industry in the United States owes its exist- 
ence and its present prosperity. 

The increasing interest in seaweed polysaccharides 
will certainly lead to more research activities in the 
studies of these products and their sources from bio- 


4 V. B. Scheffer, Fish. Mark. News, 5(6): 1, 1943. 


logical, chemical and technological Points 


The progress of such’ researches, 

~egreatly hindered by the*louse and inconsistent 
times inaccurate, use of terr2 applying to i d 
loidal substances and their sources. It js the § 
belief of the writer, therefore, that such confusig 
should be clarified, and the application of the differey 
terms involved be standardized as far as our preset 
knowledge of the sources and chemistry of 
products permits. Whenever necessary, new te 
should be introduced. ' 

Phycocolloids. In the early days, when agar y, 
the only commercial seaweed colloid, it was varioyg 
called “vegetable isinglass” or “vegetable gelatin, 
These terms have not been used in recent years, sing 
it is well known that agar and the other commergi 
seaweed colloids are all polysaccharides and are x 
nitrogenous compounds as they were first thought 
be. At present, they are commonly called “seawe 
gums” and “seaweed mucilages” by various authoy 

Gums occur chiefly as exudations on the barks 
trees or on fruits, and mucilages are commonly « 
tracted from seeds. Seaweed colloids, however, 
chiefly cell wall constituents, comparable to the pectiy 
of the land plants. They should therefore not } 
grouped with the gums and mucilages, in spite « 
certain resemblances, since they differ from the lan 
plant products not only in origin, but also in chemic 
nature. 

Phylogenetically, the primitive marine plants knov 
as the brown and the red algae, from which we deriv 
our agar, algin and carrageenin, are not directly x 
lated to the modern highly evolved land piants. Ther 
are consequently numerous differences between th 
plants of the sea and those on the land in their cheui 
cal constitution. For instance, it has been well estal 
lished in recent years that chlorophyll b is not presen 


chlorophyll c and d, respectively.5 The kinds of x 
serve food of these seaweeds are also different frou 
those of the land plants. The seaweed polysaccharide 
are consequently expected to be different chemicill 
from their counterparts in the land plants. This i 
quite true, so far as our limited knowledge of thei 


chemistry is concerned. The gums and mucilages at 


polyuronides consisting of several types of mut 
branched monosaccharide units. The seaweed colloid 
on the other hand, consist of generally one or 


types of simple monosaccharide units, and with thé 


exception of alginic acid, are not’ polyuronide. 4) 
though alginie acid resembles the gums in being! 
polyuronide, it is quite unique in being compo 
exclusively of mannuronic units. 


5H. H. Strain and W. M. Manning, Jour. Biol. yo 
144: 625, 1942; W. M. Manning and H. H. Strain, (0 
151: 1, 1943. 
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in the brown and the red algae, which have, instead 
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NTA TEMATIC ARRANGEMENT OF USEFUL SEAWEEDS AND SEAWEED COLLOIDS 
! | 
LAMINARIN FUCOIDIN AGAROID IRIDOPHYCIN FUNORIN 
mica 
Fie. 1 


That the seaweed polysaccharides should be divorced 
from the gums and mucilages has also been advocated 
by Norman,® who groups these marine products sepa- 
rately under “gel-forming substances.” It should be 
noted, however, that, strictly speaking, not all the com- 
mercial seaweed colloids are gel-forming. Moreover, 
the use of such a complex term is rather inconvenient. 
The new term “phyeoeolloid’’? has therefore been pro- 
posed to designate the polysaccharides which are de- 
rived from the brown and the red seaweeds and are 
able to form eolloidal systems when dispersed in water. 

Gelose.. Payen*® proposed the term “gelose” to 
designate the refined extract from “mousse de Chine” 
or “Chinese moss,” under which name agar was known 
when first introduced into France from China in 1856. 
Later, various authors used the same term to refer 
to carrageenin. ‘“Gelose” is a well-selected term, and 
is worthy of being kept to designate collectively the 
ted algal extracts, such as agar and carrageenin, 
aqueous solutions of which are able to form a more 
or less firm jelly. It can not be used to include all 


‘A. G. No ‘The Biochemistry of Cellulose, Poly- 
wonides, Lignin,’’ ete., 1937, Oxford. 

"From Greek (seaweed) and (glue) + -oid. 
C.K. Tseng, ‘*Phyeocolloids: Useful Seaweed Polysac- 
tharides’’ in Jerome Alexander, ‘‘Colloid Chenfistry,’’ 
Vol. VI (in press), Reinhold Publishing Company. 

°M. Payen, Compt. rend., Paris, 49: 521, 1859. 


the seaweed polysaccharides, however, since some of 
them, the alginates, for instance, are not strictly gel- 
forming substances. 

Agar. The writer® has previously pointed out the 
existing confusion in the usage of the word “agar” or 
“agar-agar.” To avoid using the same word in two 
or three different meanings, the writer has proposed 
the word agarophyte to refer to the agar-bearing sea- 
-weeds and to restrict the use of the word agar exclu- 
sively to the dried extract. 

Chemically, agar is the sulfuric ester of a linear 
galactan. It consists of a long chain of d-galacto- 
pyranose residues, attached by 1: 3-glycosidic link- 
ages, This chain is terminated at the reducing end 
by one residue of /-galactopyranose. Attached to the 
rest of the chain through carbon atom 4, this /-galac- 
tose residue is esterified at carbon atom 6 with sulfuric 
acid.!° There are probably as many as 53 galactose 
units to each SO,H group, and at least 140 such units 
to each nonreducing end group.’! Onr present knowl- 
edge of the chemistry of agar is still incomplete. 
Moreover, with one exception,'! the previous history 


9C. K, Tseng, Sci. Monthly, 58: 24, 1944. 


10 W. G. M. Jones and S. Peat, Jour. Chem. Soc., 1942: 
225. 

11V, C. Barry and Thomas Dillon, Chem. and Ind., 
1944: 167. 
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of the agar employed in the chemical studies is not 
known. While these investigators undoubtedly used 
Japanese agar, it should be noted that the Japanese 
product is not a pure agar from Gelidium Amansii 
alone. It probably consists of a mixture of seaweed 
polysaccharides, since the Japanese use several other 
red algae, besides the Gelidium, in their agar manu- 
facture. 

The agar which scientists have been using is prin- 
cipally prepared from species of Gelidium in Japan 
or California. Those which are made in North Caro- 
lina, South Africa, Australia, New Zealand, Russia 
and Sakhalin Island come from other sources. It is, 
as yet, not definitely known whether the so-called agar 
from sources other than species of Gelidium are the 
same chemically as the “standard” agar. They do 
resemble the agar made from Gelidium in their physi- 
eal properties. For instance, they are soluble in hot 
but not in cold water; they all yield firm gels in dilute 
aqueous solutions of one or two per cent.; they have 
low ash contents, generally less than 5 per cent.; and 
the setting temperatures of their sols, as well as the 
melting temperature of their gels, are reasonably 
vlose to each other. It is proposed, therefore, to 
classify all of them tentatively as agar, and to desig- 
nate them as Gelidium-agar (California, Japan and 
China), Pterocladia-agar (New Zealand), Gracilaria- 
agar (Australia, South Africa and North Carolina) 


and Ahnfeltia-agar (Sakhalin Island and White Sea, 


Russia) .}? 

Any attempt at a critical definition of agar is, of 
course, premature. Nevertheless, a tentative defini- 
tion will help in the clarification of the conception of 
agar. The writer has previously proposed such a 
definition.® It is slightly modified and presented as 
follows: The dried amorphous, gelatin-like, non-nitrog- 
enous extract from Gelidium and other agarophytes, 
being the sulfuric acid ester of a linear galactan, in- 
soluble in cold but soluble in hot water, a one per 
cent. neutral solution of which sets at 35° to 50° C 
to a firm gel, melting at 80° to 100° C. 

It has been observed by various investigators that 
when agar is hydrolyzed with an acid, a free “agar- 
acid” is formed which fails to gel until neutralized 
by the addition of a base. It is also quite generally 
accepted that in the natural condition agar probably 
occurs as the calcium salt, or a mixture of calcium 
and magnesium salts of this free “agar-acid.” Fair- 
brother and Mastin'* and Hoffman and Gortner’ 


12 This is better known as Sakhalin agar, since it was 
first extracted from Ahnfeltia plicata from Sakhalin 
Island (or Karafuto) by a Japanese about forty years 
ago. The seaweed was subsequently found in large quan- 
tity in the White Sea region. 

13 F, Fairbrother and H. Mastin, Jour. Chem. Soc., 
123: 1412, 1923. 

14 W. F. Hoffman and R. A. Gortner, Jour. Biol. Chem., 
65: 371, 1925. 


1921. iid, 
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have prepared potassium and other salts of the acig 
which gel as readily as does the natural agar, Foe 
the sake of uniformity of nomenclature, it jg here 
suggested that this “agar-acid” be called agarinic acid 
since the term agaric acid has already been used t 
apply to another totally different compound. Accor. 
ingly, the agar as occurring in nature may be regarded 
as calcium agarinate, and the corresponding mag. 
nesium, potassium and sodium salts as magnesiun 
agarinate, potassium agarinate and sodium agarinat. 
respectively. While these salts are not prepared ail 
mercially at present, it is not impossible that they may 
eventually be made for special uses. 

Carrageenin. The name carrageenin was given ty 
the extract from Chondrus crispus by Stanford. } 
was, however, first isolated by Schmidt*® in 1944 
Although carrageenin is a very appropriate term, it 
has not been well received. Scientists working on this 
polysaccharide have been calling it under such con. 
pound names as “carrageen extract,” “Chondrus poly- 
saccharides,” “Irish moss mucilage,” ete. For the 
sake of simplicity and uniformity in nomenclature, the 
writer is in favor of using the term ecarrageenin for 
this gelose. 

Carrageenin resembles agar in a general way, but 
has a much higher ash content (about 20 per cent), 
and requires higher concentrations (3 or more per 
cent.) to form firm gels. Its gel melts at much lower 
temperatures (27° to 30° C for.a 3 per cent. gel and 
40° to 41° C for a 5 per cent. gel).17 Chemically, 
carrageenin is similar to agar in being a carbohydrate 
ethereal sulfate and in containing galactose residues" 
joined by 1:3-linkages. The sulfurie ester group, 
however, is attached to carbon atom 4, not 6. The ugi 


acer 
acid ; 
its sa 


galactosidal linkages combining the residues seem to = 
be of the a-type. Like agar, carrageenin is consid- agin 
ered to be a cell wall constituent, and is presumed to a 
occur in situ as a mixture of sodium, potassium and prod 
calcium salts.° While the acid is still imperfectly im ""“ 
known, it may be conveniently called carrageenic acid. me: 
The carrageenin in the natural condition is accordingly ~ 
a mixture of sodium, potassium and caleium 
| from 

Funorin. This term has recently been used to desig: | desig 
nate the polysaccharide of Gloiopeltis (funori in Jap2- vee 


nese),2° which gives the gluey extract used for hur 


15 E. C. C. Stanford, Jour. Soc. Arts, 10: 185, 1862. vario 
16 Carl Schmidt, Annal. Chem. wnd Pharm., 51: 29, 1844. Ba Mont 
17 Paul Haas and T. G. Hill, Ann. Appl. Biol., 7: 352, 


18, G. Young and F. A. H. Rice have recently 
ported in Jour. Biol. Chem., 156 (2): 781, 1945, the isola: Hi /ssle 
tion in considerable quantity of 2-ketogluconic acid as 4 
constituent of carrageenin, in addition to the galacto’ gy 
residues. 

19 J. Buchanan, E. E. Percival and E, G. V. Percival, 
Jour. Chem. Soc., 1943: 51. 

20C. K. Tseng, Sci. Monthly, 59: 37, 1944. 
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sods of years in the Orient as a textile-sizing mate- 
j,i, Its exact chemical nature is still unknown. 
jridophycin. From a California red alga, Irido- 
hycus flaccidum,?* Hassid has isolated a galactan 
jyereal sulfate, which upon hydrolysis gives only 
balactose.2? The name iridophycin is tentatively given 
lp this polysaccharide for the sake of convenience 
nd uniformity. It contains over 25 per cent. of ash 
hich consists chiefly of sodium sulfate. It is pre- 
B.umed to be of the 1: 4 normal pyranose type of con- 
stitution, With the sixth carbon atom bearing the 
ethereal sulfate group, The free acid has been pre- 
pared by electrodialysis, and may be termed irido- 
phyeinie acid. The colloid occurs in situ principally 
,s its sodium salt. 

Agaroid. From Odessa in the Black Sea region, the 
Russians have extracted from the red seaweed Phy/- 
phora,* a substance which was first regarded as a 
kind of agar. Later, it was named agaroid?* because 
of certain differences between it and agar. Its exact 


oly. 
. chemical nature is still not known. 
theme 4/gin. Stanford?® reported in 1883 that by digest- 


ing kelps with sodium earbonate solution, a glutinous 
mass was obtained which, when evaporated to dryness, 
bat presented “an appearance which is not. unlike gum 
t), tragacanth.” To this new substance Stanford gave 
the name “algin,” derived from the word alga. This 
Ferm has since been variously used by its discoverer 
and others to apply to: (1) sodium salt of the sub- 
ly, stance; (2) natural state of this substance, which 
according to some, may be the ealcium salt; (3) alginic 
acid; (4) soluble alginates, and (5) alginic acid and 
is salts in general. As it is used in commerce to-day, 
‘he fa gin” refers to the soluble alginates, especially 


tp gg odlum alginate and, to a lesser extent, ammonium 


To avoid confusion, the term algin is better 
tp Mg stricted to sodium alginate, which is the primary 
d product in all the processes of manufacture and from 
jy (gg “uch other alginates are derived. Since “agar” and 
r “earrageenin” have been accepted to designate respec- 
y “ely the water-extracted colloids from agarophytes 
and carrageens, it is logical to limit the use of “algin” 
to the soda-extracted substance, i.e., sodium alginate, 
from kelps. The other alginous products may be 
designated as dmmonium algin, calcium algin, chro- 
mum algin, ete. From the limited information we 
21 Erroneo ealled Iridaea (Iridea) laminarioides by 

| various authors; ef. G. M. Smith, ‘‘ Marine Algae of the 
Monterey Peninsula,’’ p. 288, 1944, Stanford. 
1B Ww. Z. Hassid, Jour. Am. Chem. Soc., 55: 4163, 1933. 

me, 57: 2046, 1935; Plant Physiol., 11: 461, 1936. 

V. L. Elin, R. Grayerova and G. Fisher, Bull. Nauch. 
, ssledovatel Khim-Farm. Inst., 1931: 140; A. Korentzvit, 
Khim-Farm. Prom., 1984 (4): 36. 

Ay V. Gryuner and N. Tauson, Colloid Jour. (U.S.S.R.), 

—" 1936; V, Gryuner and L. Veronyan, ibid., 5: 851, 


*E. C. C. Stanford, Chem. News, 47: 254, 1883. 


we 
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have at present, it seems that algin from different 
sourees belongs to the same chemical entity. | 

Alginie acid is a polyuronie acid with the empirical 
formula (C,H,O,),. It is composed entirely of 
d-mannuronie anhydride residues,?* in which the hy- 
droxyl groups are attached to carbon atoms 2 and 3, 
while bridge and ring are attached to carbon atoms 
4 and 5. Although evidence is not yet sufficient to 
decide between pyranose and furanose structures, the 
former is more probable, in view of the large negative 
rotation of aiginic acid and its resistance towards 
hydrolysis. Thus, the mannuronic acid units are 
linked in such a way that the carboxyl group on each 
unit is free to react, while the aldehyde group is 
shielded by linkage.2”? Like agar and carrageenin, 
algin is presumed to occur in nature as a cell wall 
constituent, probably existing as a mixture of the 
acid itself and its calcium, magnesium and alkali 
metal salts. 

Laminarin. Although laminarin was discovered 
only two years later than algin, being isolated by 
Schmiedeberg in 1885, it has not yet found commer- 
cial applications. Laminarin is the reserve carbohy- 
drate of the kelps, analogous to, but different in strue- 
ture and properties from, starch of the land plants. 
It consists exclusively of glucose residues, with the 
empirical formula of (C,H,,0;),. There are prob- 
ably 16 glucose units, which are combined by 1: 3- 
glycosidic linkages. The linkages in laminarin are 
regarded to be of the 6-type.?® 

Fucoidin. In 1913 Kylin?® reported that he had 
extracted from Laminaria «nd Fucus a new polysac- 
charide which he called “fucoidin.” A similar water- 
soluble carbohydrate was isolated from the giant kelp, 
Macrocystis pyrifera, by Hoagland and Lieb*® in 
1915. Fucoidin is presumably a carbohydrate ethereal 
sulfate, oceurring in nature as a calcium salt. On 
hydrolysis, it gives rise to pentoses and methyl-pen- 
toses, particularly fucose. Like laminarin, fucoidin 
has not yet found commercial uses. 

Classification of phycocolloids. In view of our in- 
complete knowledge of their chemistry, it is still too 
early to propose a critica! classification of seaweed 
colloids. It may be said, however, that there seem to 
be three groups of the phycocolloids. First of all, we 


26 V. C. Barry and T. Dillon, in Sci: Proc. Roy. Dublin 
Soc., 21: 285, 1936, expressed their conviction that the 
polymerizing unit in alginic acid is the complete uronic 
acid and not the anhydride, and hence the empirical for- 
mula for alginic acid should be (C,H,O, - H,O),. 

27 E. L. Hirst, J. K. N. Jones and W. O. Jones, Jour. 
Chem. Soc., 1939: 1880. 

oa V. C. Barry, Sci. Proc. Roy. Dublin Soc., 21: 615, 
1938. 

29 Harold Kylin, Z. Physiol. Chem., 83: 171, 1913. 

80D. R. Hoagland and L. L. Lieb, Jour. Biol. Chem., 
23(1): 287, 1915. 
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have the water-soluble ethereal sulfates as represented 


by agar, carrageenin and fucoidin; they are similar 


to the mucilages in some of their properties. Sec- 
ondly, there are the water-soluble reserve carbohy- 
drates consisting exclusively of glucose units; they are 
represented by laminarin and oceupy a position simi- 
lar to that of starch in the land plants. In the third 
group we have the alkali-soluble polyuronides, repre- 
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MILO HERRICK SPAULDING 


HerkICK SPAULDING was born on June 10, 1879, at 
Rutland, Vermont. He died on Easter Sunday, April 
1, 1945, after a long illness. At the time of his death 
he was professor of zoology at Montana State College, 
where he had taught for thirty-seven years. He was 
a member of Sigma Xi, Phi Kappa Phi and Phi 
Sigma as well as many of the technical societies in 
his two main fields of mammalian anatomy and em- 
bryology. He was graduated from Stanford Univer- 
sity in 1903 and received the M.A. degree in 1906 
from the same institution. 

Herrick Spaulding was one of the real old-time 
zoologists—painstaking in detail, patient and a never- 
ending source of help and encouragement. Not only 
his colleagues but two generations of students will 
remember him, as a teacher, for longer than we re- 
member most. 


CLARENCE ARCHER TRYON, JR. 
MONTANA STATE COLLEGE 


SCIENTIFIC EVENTS 


THE INTERNATIONAL COMMISSION ON 
ZOOLOGICAL NOMENCLATURE 

THE International Commission on Zoological No- 
menclature announces its intention of publishing at 
an early date a revised and up-to-date edition (1) of 
the International Code of Zoological Nomenclature 
and (2) of the Official List of Generic Names in 
Zeclogy. The following is a statement of the plans: 


Tue INTERNATIONAL CopE OF ZOOLOGICAL NOMEN- 
CLATURE 


The last edition of the English text was published 
some years before the war and is now out of date for 
various reasons, including the adoption by the Inter- 
national Congress of Zoology of changes in some of 
the articles in the International Code. The Interna- 
tional Commission has, therefore, arranged for the 


early publication of a revised and up-to-date edition 


consisting of the substantive French text (on left- 


sented by algin, which are analogous to pectin, Th 
accompanying diagram summarizes the writey’s vie 
of the sources of these interesting seaweed Colloids, g 
phycocolloids, and their interrelationship. It js {, 
noted that there are as yet no commercial ¢9\oj; 
extracted from the other two seaweed groups, 
green algae (Chlorophyceae) and the blue-gree, 
(Cyanophyceae). 


RECENT DEATHS jin t 

Dr. WorrHincton Herrick, president 
the New York Academy of Medicine, died on June ame of 
at the age of sixty-six years. 


Dr. Merton Benway Waite, prineipal plant 
thologist at the station at Beltsville, Md., of the U,§ 
Department of Agriculture, with which he had bef 
associated for more than fifty years, died on June § 
at the age of eighty years. 


Curtis J. Hesse, curator of the museum of the 
Agricultural and Mechanical College of Texas, died 
on May 8. Mr. Hesse was a vertebrate paleontologist 
who had specialized in the vertebrate faunas of the 
later Tertiary beds of the Gulf Coast Plain. 


Nature reports the death on May 7 of Dr. K. J. W. 
Craik, director of the unit of applied psychology of 
the Medical Research Council, at the age of thirty-one 
years, and of Thomas J. Nolan, since 1932 professor 
of chemistry at University College, Dublin, on March 
12 at the age of fifty-six years. 


hand pages) and the English translation (on right- 
hand pages). The volume, which will be fully in 
dexed, will also contain a detailed analysis of all the§ 
“Opinions” so far rendered by the International Cou- 
mission in regard to the interpretation of the pr- 
vision of the code. 


THE OrriciaL List oF GENERIC NAMES iN ZOOLOGY 


The “Official List” was established by the Interns 
tional Congress of Zoology at its meeting at Monaco 
in 1913 for the purpose of recording full particulars 
relating to the names of the 5,000 to 10,000 best 
known and most important genera in the Animal 3 
Kingdom with their type species. So far, however, 
only about 700 names have been placed on the 
“Official List.” This is largely due to the fact thal 
the decisions taken by the International Commissiol 
have never hitherto been brought together in a single 
volume and with a full index. 
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l. Tne International Commission attaches great im- 
"S Vigilance to the “Official List,” which they hope will 
dids, into a powerful instrument for stabilizing 
8 to} jogical nomenclature. The International Commis- 


colloi ( 
ps, t 


believes that the forthcoming publication of the 
vial List” in book form will be of great practical 
ie to workers in many fields. It is the hope of the 
nission that its publication will stimulate special- 
. to make proposals for the addition to the “Official 
” of other generic names of importance not only 
ystematie zoology but also in the applied sciences 
1, the teaching of zoology at the universities. 

The International Commission is anxious to issue 
h of the above works at the lowest possible. price, 
rthey desire that both shall be within the financial 
wns of every zoologist. It will only be possible for 
» International Commission to achieve this object, 
Hiefore publication they are assured of a sufficient 
ue of immediate sales. Zoologists are accordingly 
rited at onee to register themselves as prospective 
jseribers. As soon as the publication price has been 
ed, a notification will be sent to all such subscribers 
) will be granted a discount of twenty per cent. 
the publication price, provided that payment at the 
ueed rate is made to the commission before the date 


me publication. All inquiries should be addressed to 
|. Wie International Commission on Zoological Nomen- 
y ofgmmture at their Publications Office, 41 Queen’s Gate, 


S.W.7. 
Francis HEMMING, 
Secretary to the International Commission 


on Zoological Nomenclature 
May 8, 1945 


ANNIVERSARY OF THE ACADEMY OF 
SCIENCES OF THE U.S.S.R. 

4 NUMBER of scientific men, including members of 
inf’ American Philosophical Society, the National 
themectdemy of Sciences, the American Academy of Arts 
m-(a Sciences and the Society of the Sigma Xi, left 
r-ee" York this week by plane to attend at the invita- 

on of the Soviet Government the two hundred and 

Nentieth anniversary of the Academy of Sciences 
x fm the Union of Soviet Socialist Republics, which 
Mee’! be held from June 15 to 28 in Moseow and 
100 
1s a ': Harlow Shapley, director of the Harvard Col- 
t. ME Observatory, will represent the Society of Sigma 
«lM 2d the Independent Citizens’ Committee of the 
1, Sciences and Professions at the anniversary 
tration. Dr. Detlev W. Bronk, professor of bio- 
it MEpsics at the University of Pennsylvania, will repre- 
n Man’ the National Academy of Sciences. 
Scroll containing greetings to the scientific men 
I the Soviet Union signed by twelve Americans was. 
Mesented to Dr. Shapley by Dr. Harold C. Urey, 
fessor of chemistry at Columbia University. 
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Among those included in the party in addition to 
Dr. Shapley and Dr. Bronk are Dr. James W. 
Alexander, professor of mathematics at the Institute 
for Advanced Study, Princeton, N. J.; Dr. James 
E. Chureh, of Reno, meteorologist for the U. S. 
Weather Bureau; Dr. Edward U. Condon, associate 
director of the research laboratory of Westinghouse 
Electric Corporation, East Pittsburgh, Pa.; Dr. Henry 
Field, of the Library of Congress; Dr. Isaac M. Kolt- 
hoff, head of the department of chemistry of the Uni- 
versity of Minnesota; Dr. Irving Langmuir, associate 
director of the research laboratory of the General Elee- 
trie Company, Schenectady, N. Y.; Dr. James W. Me- 
Bain, professor of chemistry at Stanford University ; 
Dr. Duncan A. MacInnes, member of the Rockefeller 
Institute for Medical Research; Dr. Arpad L. Nadai, 
consulting engineer of the Westinghouse Laboratory ; 
Arthur Upham Pope, archeologist and director of the 
Iranian Institute, New York; Edwin S. Smith, di- 
rector of the National Council of American-Soviet 
Friendship, Ine.; Manuel S. Vallarta, president of the 
Mexican Academy of Sciences. 

While in Russia Dr. Shapley expects to observe the 
total solar eclipse of July 9, which will originate in 
Idaho and terminate in Siberia. Members of the 
eclipse party will include Dr. Duncan MacInnes, Dr. 
Irving Langmuir, Dr. Henry Field, Dr. Edward U. 
Condon and Manuel §S. Vallarta. 


NEW FLUID MECHANICS LABORATORY AT 
SYRACUSE UNIVERSITY 


A NEw Fluid Mechanies Laboratory, which will be 
devoted to experimental and test work in the field of 
fluid mechanics, and featuring pump iesting and 
analyses of performance of pumps, is being installed 
in the College of Applied Science of Syracuse Uni- 
versity. 

This new addition to the facilities of the depart- 
ment of mechanical engineering has been made pos- 
sible by a recent gift of $10,000 from the Oberdorfer 
Foundries, Ine., of Syracuse, N. Y., through its presi- 
dent, Kenneth A. Digney. 

This laboratory will be in Machinery Hall in a 
space along the west wall on the same floor as the 
machine shop. This space, 21 feet by 44 feet, is 
enclosed by a partition wall of frame construetion 
with a wall covering of heavy plywood to a height of 
eight feet with glass enclosure above this height reach- 
ing to the ceiling, which is about fifteen feet above 
floor level. The heavy plywood wall covering was 
chosen in preference to plaster or other materials so 
as to resist without serious damage the impact of 
accidental blows from tools or from machinery being 
moved and, also, to permit easy mounting of light- 
weight instruments on the walls. A partition wall 
divides the space into two rooms, allowing a smaller 
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room, ten feet by twenty-one feet, at the north end, 
which is to be used as a computation and record room. 
The floor of the main laboratory room is provided with 
a waterproof mulsomastic covering pitched downward 
toward a drain outlet located near the center of the 
room, and is flashed with sheet lead around the walls. 
A drain pipe to the sewer has been installed and the 
piping for the water supply has been completed. 
Further installation details await delivery of the prin- 
cipal machinery now on order. 

The immediate purposes of this laboratory are to 
provide testing facilities for determining the charac- 
teristics of pumps of rotary and centrifugal types, 
and to permit testing under unusual service condi- 
tions to observe effects of erosion and corrosion. The 
information so gained ean then be used in the develop- 
ment of improved designs. 

It is planned that the laboratory will be further 
developed to include facilities for research, experi- 
mentation and demonstration in the mechanics of 
fluids (both liquids and gases) for the benefit of 
graduate and undergraduate students. 

In the testing of pumps the power input will be 
provided by direct coupling to 220-volt, direct-current 
electrical, cradle-type dynamometers, three of which 
have been ordered. These dynamometers have motor- 
ing capacities of 40 horsepower, 5 horsepower and 4 
horsepower, with speed variations from 1,200 r.p.m. 
to 5,000 r.p.m. The small unit will be included in a 
bench set-up for which a suitable laboratory bench 
equipped with drain has been provided. The largest 
unit will be mounted on a steel-slotted engine base 
about five feet wide by fourteen feet long, which will 
be provided with adjustable supports for mounting 
pumps of various designs or dimensions. This same 
base and driving unit will be equally well adapted 
to the testing of rotary, centrifugal or axial flow gas 
compressors. It is expected that the units to be tested 
will be changed frequently, hence a monorail running 
the length of the laboratory and extending to an out- 
side door of the building will be installed. This will 
be equipped with a hoist capable of lifting the ma- 
chines to be tested from grade level, about twelve feet 
below the floor level at this outside door. A precision, 
air-balanee type, recording flow meter along with 
suitable accessory air-eompressor equipment has been 
ordered. Also, there will be provided various types 
of flow-measuring devices, including venturi meters, 
orifice meters and nozzles. Much of the latter equip- 
ment, along with necessary instruments, is available 
in present laboratory equipment. Following the in- 
stallation of the equipment now on order the piping 
arrangements will be completed, including tanks and 
drums to contain the fluids to be handled. Weighing 
tanks mounted on platform scales will be added. Part 
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of the piping and storage tanks will be adapteg tod 
handling of corrosive solutions of various sort. 
In addition to the equipment provided fo, test} 


machinery there will be developed and built yal We 
types of apparatus for demonstration and expering he 
Helen 


tal work in the flow of fluids. Also, it is planneg th 
various installations will be made from time to ¢; 
for research purposes. In general, the idea prevg 
that this is not to be a fixed installation to he retain t the F 
as originally made for a period of years; but is to MM ying 
a very flexible laboratory installation capable of i@Mctrom. 
lowing closely the needs and trends of industry jn {MB ecton 
field of fluid mechanics. 
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Fuiuip LABORATORY 


Objectives: Testing facilities for determining chime W 
acteristics of pumps. 
Development of pumps. ical J 
Facilities for student research, exp ve Pi 
ments and demonstrations in the y 


chanies of fluids. oe? 
Equipment : 3 dynamometers accommodating pum At th 
from fractional HP sizes to 40 HP. 
Precision, air-balance type 
flow meter. sure 
Air compressor. jation 
Gages, miscellaneous. 1 
Tanks and drums suitable for 
equipment to various fluids. Baber, 
Record files, drafting facilities, 
eal reference literature. sed f 
Laboratory benches and cabinets. 
Difficulties in getting materials, equipment and problem 
of constructing special test stands, ete., are delayin 
factors, 
Laboratory space: Laboratory 34 x 21 and adjoining ofit . 
10x21. Totally enclosed. Locate ifm” 
Machinery Hall. 
1/2 HP at 1,800/5,000 r.p.m. t 601 
5 HP at 1,250/4,000 r.p.m. Pro 


40 HP at 1,550/4,000 r.p.m. 
Joun A. Kine 
SYRACUSE UNIVERSITY 


CHAPTERS OF THE SOCIETY OF THE 
SIGMA XI 

THE Cornell Chapter of the Society of Sigma 4 
held its annual initiation on May 23. President 0. 
Curtis spoke on “Biological Science in the News 
Following the banquet, Professor A. A. Allen, 
Cornell University, gave an illustrated lecture ° 
“The Bird’s World.” The Cornell Chapter has " 
cently written to all former members in connectiit 
with its affiliation program. The portion of 4 
affiliates’ dues which remains with the local chapt 
will be used for the establishment of the Come 
Sigma Xi Fellowship, with a stipend of $500. It} 
anticipated that the first award will be made in 1940 
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years after the founding of Sigma Xi at Cornell 


ersitY. 

bp Western Reserve University Chapter has 
od the following officers for 1945-46: President, 
Helen A. Hunscher; Vice-president, Dr. Harry 
iblatt; Secretary, Dr. Moffatt G. Boyce; Trea- 
r, Dr. A. Sidney Harris. 


Bi the Princeton University Chapter on June 5, the 
ying new officers were elected: President, KE. W. 
Msirom, director of research, RCA Laboratories, 
becton; Vice-president, Professor W. 0. Puckett, 
iment of biology; Secretary, Professor M. H. 
Hols, department of physics; Treasurer, Professor 
iy, Wilhelm, Engineering School; Committeeman, 
SHE Wo M. Stanley, the Rockefeller Institute for 


Research. 


he Purdue University Chapter initiated twenty- 
new members and associates at a meeting on May 
At the close of the initiation exercises, new officers 
elected as follows: President, W. L. Ayers; Vice- 
sident, L. Greene; “Secretary, Elizabeth Mackay; 
msurer, J. Tiffin. An important feature of the 
tiation dinner was the presentation of the first 
mal research award to be made by the chapter. 
was presented by Professor C. V. Ludy, a charter 
ber, to Donald J. Belcher in recognition of re- 
rh on engineering characteristics of soils deter- 
wed from studies of aerial photographs. The award 


HE honorary degree of doctor of science was con- 
ed on the occasion of the one hundred and ninety- 
{commencement exercises of Columbia University 
Professor Edwin Joseph Cohn, of the Harvard 
tdical School, and on Dr. Herbert Gasser, director 
6 BM the Rockefeller Institute for Medical Research. 


D.. W. B. R. Kina, Woodwardian professor of 
EM ogy in the University of Cambridge, has been 

arded the Prestwich Prize of the Geological Society 
(gee france in recognition of his “distinguished re- 
trches and also for his services to France in {a 
vlogie militaire during the War of 1914-18 and 
NY-45 as geological adviser to the British Army.” 


liz medal of the Liverpool Geological Society has 
en awarded to Dr. Douglas A. Allan, director of the 
yal Scottish Museum, Edinburgh, in recognition of 

original geological work, mainly connected with 
e structure and petrology of the Highland Border 
Scotland and Angus, and in acknowledgment of 
B great services to the society. > 


Tae Trudeau Medal of the National Tuberculosis 
“oclation was awarded at a meeting of the executive 
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consisted of a certificate, fifty dollars in cash and a 
plaque to commemorate the establishment of the 
award on which Mr. Belcher’s name is the first to be 
engraved. Mr. Belcher has been invited to discuss his 
work before the chapter on some future date. 


At a meeting which celebrated the tenth anniversary 
of the Smith College Chapter Dr. Albert Blakeslee, 
president, reviewed the decade of scientific achieve- 
ment at Smith and welcomed seven graduate students 
and nineteen seniors into associate membership in the 
society. Dr. Katharine Blodgett, of the General Elee- 
trie Company, gave an address on “The Colors of 
Thin Films.” 

The Abbott Laboratories Science Club, Chicago, is 
the first research group in the pharmaceutical in- 
dustry to qualify for and be granted affiliation with 
the Society of the Sigma Xi. One hundred and 
eighty-four chemists, engineers, pharmacists, bacteri- 
ologists, pharmacologists, physiologists, physicians, 
botanists and other scientifically trained personnel of 
the laboratories attended the installation, which was 
held at the Georgian Hotel at Evanston, Ill. Dr. 
George A. Baitsell, professor of biology at Yale Uni- 
versity and executive secretary of the society, con- 
ducted the installation ceremonies and presented the 
charter. Dr. Michael Heidelberger, professor of bio- 
chemistry at the College of Physicians and Surgeons 
of Columbia University, gave the address of the eve- 
ning. It was entitled “Blood Complement.” 


SCIENTIFIC NOTES AND NEWS 


committee of the association on June 6 to Dr. Flor- 
ence R. Sabin, emeritus member of the Rockefeller 
Institute for Medical Research, in recognition of her 
work on the pathology of tuberculosis and on the 
origin, nature and activities of the white blood cells. 
The medal is given annually for “meritorious contri- 
bution to the cause, treatment or prevention of tuber- 
culosis.” 


THE Chauvenet Prize for 1941-43 has been awarded 
by the Mathematical Association of America to Pro- 
fessor R. H. Cameron, of the Massachusetts Institute 
of Technology. 


AccorDING to a wireless dispatch to The New York 
Times, Prince Louis de Broglie was admitted to the 
French Academy in the first public session that it has 
held since 1939. The address of welcome was made 
by Due Maurice de Broglie, his brother, who was 
elected to the academy ten years ago. Both are 
physicists. 

Dr. George D. Stropparp, Commissioner of Edu- 
eation, and president of the University of the State 
of New York, whe was for seventeen years a member 
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of the faculty of the State University of Iowa, has 
been elected president of the University of Illinois, 
where he will take up the work on July 1 of next, year, 


He will succeed President Arthur Cutts Willard, who 


reaches the retiring age in August, 1946. 


Dr. JoHN Lewis Jones, since 1920 head of the 
department. of mathematics of the University of 
Akron, will retire from active work in September. 


THE retirement in July is announced of Dr. J. H. 
McDonald, professor of mathematics at the University 
of California at Berkeley. He joined the faculty in 
1902. 


Dr. Jonn Hastines, for twenty-one years pro- 
fessor of anthropological and economic geography at 
the College of the City of New York, has retired. 


Dr. Raymond M. Fvoss, research chemist of the 
General Electrie Company, has been appointed Ster- 
ling professor of chemistry at Yale University, the 
appointment to take effect on July 1. 


Dr. FranK M. CARPENTER has been promoted to a 
professorship of entomology and to the Alexander 
Agassiz professorship of zoology at Harvard Uni- 
versity. 


Dr. H. B. Tuxey, professor of pomology at the 
New York State Agricultural College, has been ap- 
pointed head of the department of horticulture of the 
Michigan State College. 


H. K. Wison, professor of agronomy at the Uni- 
versity of Minnesota, will become head of the depart- 
ment of agronomy of the Pennsylvania State College: 
He has been for the past eighteen years a member of 
the Division of Agronomy and Plant Geneties at the 
university. 


Dr. WenvdeLt F. Hess, head of the welding lab- 
oratory at the Rensselaer Polytechnic Institute, has 
been promoted to a professorship of metallurgical 
engineering. 

Ir is reported in Nature that the Association of 
British Zoologists, which owing to the war had not 
met since January, 1939, held its tenth annual general 
meeting on March 24 in the rooms of the Zoological 
Society of London. Professor James Ritchie was 
elected president and Dr. John Smart, British Mu- 
seum (Natural History), London, was elected honor- 
ary secretary. 


Dr. H. S. Sourrar, consulting surgeon to the Lon- 
don Hospital and formerly chairman of the council 
of the British Medical Association, has been elected 
president of the association in succession to the late 
Lord Dawson. He has also become manager of the 
Royal Institution, London. 


THE retirement is announced of Sir Edward B. 
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Bailey, D.Se., F.R.S., director of the Geological 
vey of Great Britain. i 


Dr. J. E. WALTERS, professor of Personnel | 
ministration at Purdue University, has heen 4, 
president of Alfred University, New York 


Dr. EpMunp GirFEN, since 1940 director 
search at the British Institution of Automobile y 
neers, has been appointed to the chair of ¢iyj 
mechanical engineering of the University of [py 
tenable at Queen Mary College. 


Brayton Eppy, administrator of entomology 
plant industry for Rhode Island, has been » 
curator of insects and of reptiles at the Noy 
Zoological Park. The late Dr, Raymond L. Dit; 
was in charge of reptiles for more than forty VERE visio 

Dr. ALEXANDER N, WINCHELL became emeritys dag 
fessor of geology of the University of Wisconsigmmmy Dr- 
the end of May, 1944. Since then he has seryejmmmbysics 
consultant for industrial research 
Louisville, Ky., Neenah, Wis., Cincinnati, (gggpefens 
Niagara Falls, N. Y., and Cleveland, Ohio. (On Ming | 
1 he accepted a position as resident consultant to fmm 10t 


American Cyanamid Company at Stamford, 


A GRANT of $6,000 has been made by the (i, the 
Products Research Foundation to the Universityiiy,\dc 
California in aid of the researches of Dr. Wi ispic 
Hassid on the chemistry of stareh and other c 
hydrates. 


Dr. AnTON J. CARLSON, emeritus professor 
physiology of. the University of Chicago, gave 
May 28 the annual address of the Chapter of 
Society of Sigma Xi of the University of Cincin 
His subject was “Footnotes on the Core of Sae 
in Liberal Education.” 


Proressor Epwarp Kasner, of Columbia Un 
sity, gave on May 16 before the forum of the Sen 
Mathematica a lecture on “Mathematies in Ho 
wood.” 


Dr. Hupson HoaGiann, executive director of 
Worcester Foundation for Experimental Biology, 
June 3 made the address at the one hundred 
twenty-fourth commencement of Colby College. 


In connection with the fourteenth refresher ol 
of the Canadian Medical Association at the Univer T 
of Alberta, Edmonton, held from May 7 to 11, Col Eng 
Richard Pearson Strong, director of tropical "4. \ 
cine, Army Medical School, Washington, D. ©, Gi, ; 
livered three lectures on “Tropical Diseases i 3 equ 
lation to the Present War.” 


Dr. V. Bincuam, chief psychologist n ope 
Classification and Replacement Branch of the W of 
Department, gave an address on “Psychology and t anc 
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ar’ before the Canadian Psychological Association 
BB ring its annual convention which was held in Mon- 
4] on May 28 and 29. Presiding was Colonel Wil- 
, Line, of the University of Toronto, who is serv- 
with the Canadian Army as director of personnel 


ection. 


tus G. J. Symons Memorial Lecture of the Royal 
teorological Society was delivered on April 18 by 
1, R. Deacon. The title of his lecture was “Water 
‘ulation and Surface Boundaries in the Oceans.” 


Tae two hundred and sixty-sixth meeting of the 
imerican Physical Society with limited attendance at 
he Ohio State University was held on June 15 and 
s. It included the second annual meeting of the 
vision of Electron and Ion Opties of the society, 
da group of invited papers on biophysics, arranged 
: Dr. Detlev W. Bronk, Johnson professor of bio- 
physics at the University of Pennsylvania. This 
pecting was held under the regulation of the Office of 
Nefense Transportation limiting attendance to people 
ving in Columbus and its local commuting zone and 
i) not more than fifty coming from elsewhere. 


A CONFERENCE Of the Arts, Sciences and Professions 
n the Post-War World will be held on June 22-at the 
jaldorf-Astoria Hotel, New York City, under the 
uispices Of the Independent Citizens’ Committee of 
e Arts, Sciences and Professions. Dr. Harlow Shap- 
ry, director of the Harvard College Observatory, is 
hirman of the eonference. Subjects to be dis- 
ussed in the Seienee and Technology Panel are the 
liscovery and development of science talent in Amer- 
an youth; the role of science in the development of 
gional resources; science opens up production; 
nd post-war researeh possibilities. Professor Paul 
Bears, of the department of botany at Oberlin College 
and government consultant on agricultural problems, 
mll speak on regional resouree development. The 
problems of developing social talent will be discussed 
by Lieutenant Steuert Henderson Britt (USNR), for- 
nerly director of the Office of Psychological Personnel 
of the National Research Council. Professor Walter 
Rautenstrauch, of the department of industrial engi- 
neering of Columbia University, will diseuss the rela- 
tionship between seiencée and industry. 


Tue seventh annual summer conference of the New 
England Assoeiation of Chemistry Teachers, to be held 
ai Massachusetts State College, Amherst, on August 9 
0 13, will be in the form of a symposium on chemical 
(uilibrium., 

A CONFERENCE on industrial ophthalmology, in ¢o- 
*peration with the National Society for the Prevention 
of Blindness, was held by the College of Physicians 


ind Surgeons of Columbia University from May 7 to 
ll. Representatives of forty-seven four-year medical 


» 
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schools were represented at the conference, in addition 
to the representatives of various government agencies. 


A CONFERENCE of a few research workers inter- 
ested in the application of carbon isotopes to the 
study of biochemical problems is to be held on June 
19 and 20 at the Lankenau Hospital Research Insti- 
tute in Philadelphia. The meeting will be devoted to 
discussion of the present and future application of 
carbon isotopes in biochemical studies, as well as of 
their methods of concentration and measurement. 
Those interested are cordially invited to attend. Fur- 
ther details may be obtained by writing to Dr. Stanley 
P. Reimann, director, Lankenau Hospital Research 
Institute, Philadelphia 30. 


AccorpinG to the will of the late Fred K. Hinch- 
man, the Southwest Museum will receive a bequest, 
the income from which will provide, among other 
things, storage cabinets for the study collections of 
the museum. Mr. Hinchman, for many years super- 
visor of education extension, also left to the museum 
his extensive Indian collections and his anthropolog- 
ical library. 

AccorDING to The Experiment Station Record, a 
ten-year agreement signed on July 15, 1944, by the 
Governments of the United States and Guatemala pro- 
vides for cooperation in establishing and operating an 
agricultural experiment station in Guatemala to pro- 
mote the cultivation of cinchona in the Western Hemi- 
sphere, The general functions of this station include 
not only investigations necessary to establish and 
maintain a permanent ecinchona industry in Guate- 
mala, but, if found desirable, to carry on agronomic 
production investigations on other complementary 
crops. Cooperation is provided in the establishment 
of approved agricultural practices and the propaga- 
tion of planting materials and in the promotion of 
tropical agriculture in cooperation with other agri- 
cultural institutions and official agencies in the West- 
ern Hemisphere. The Government of Guatemala will 
provide land, laboratory and office space, tools, office, 
field and laboratory assistants and unskilled labor, 
and at least one assistant to cooperate with each in- 
vestigator detailed to the station by the United States. 
The United States agrees to provide a scientific staff 
to direct the station and eonduet its investigations, 
publication facilities, scientifie equipment and land 
motor vehicles if available. The scientific staff is em- 
powered to assist in the work-training programs of 
the students approved by the Guatemalan School of 
Agriculture for studies on scientific problems. The 
agreement runs for ten years, unless one party fails 
to provide funds. 

EquipMeEnt for a National Institute of Physiology 
in China, devoted entirely to the study of develop- 
mental physiology, is now being purchased in the 
United States by its future director, Dr. S. C. Shen, 
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who is working in the Highpolymer Research Bureau 
of the Polytechnic Institute of Brooklyn. He is in 
this country as a representative of the Ministry of 
Education of the Chinese Government. After the 
war the new institute will be in Shanghai, since it is 
considered advisable to have it near a seaport. Dr. 
Shen plans to take an ultracentrifuge back with 
him and is now purehasing basie equipuien’ which is 
being shipped out as rapidly as possible. The first 


DISCUSSION 


ANTHONY ASKHAM, THE AUTHOR OF THE 
VOYNICH MANUSCRIPT 


In 1912, in an Italian monastery, the late Wilfred 
M.Voynich found a manuscript which some of the 
world’s best eryptographers have called undecipher- 
able. Recently I have found the key and some of the 
details, including the name of the author and the lan- 
guage used, which are here presented for the first time. 

The dating of the Voynich manuscript beyond 1493 
by O’Neill,' restricts considerably the search for the 
key to the cipher. This determination of a date is 
based upon the inclusion in “the most mysterious 
manuscript in the world” (Manly?) of the common 
sunflower, Helianthus annuus L., and the pepper plant 
Capsicum, two plants, native to the Americas, which 
were unknown to Europeans before the return of 
Columbus from his second voyage. Recently, this key 
has been determined and some of the biological mate- 
rial contained in cipher has been decoded. Due, how- 
ever, to present war conditions, it seems undesirable 
to publish, at this time, the details of the key. 

The peculiar use of a double system of arithmetical 
progressions of a multiple alphabet indicates that the 
author of the Voynich manuscript was familiar with 
the ciphers discussed by Trithemius,* Porta* and 
Selenius.’ It is not wise to date a manuscript based 
upon the dates of these published works, since the 
material is known to have been circulated in manu- 
seript for many years. The format and use of 
certain peculiar symbols (mirror images of the Ital- 
ian d or di and el, respectively) are evidences that 
the author was probably familiar with the manu- 
seript of Leonardo da Vinci’s “Anatomy”® (written 

1 Hugh O’Neill, Speculum, 19: 126, 1944. 

2 John Matthews Manly, Speculum, 6: 345, 1921. 

3 Johannes Trithemius, Steganographia, 1551 
Polygraphia, 1518. 

Joan Baptista Porta, De Furtivis notis vulgo. De 
Ziferus Libri IIIT. 1563. 

5 Gustavi Seleni, Cryptomenytices et Cryptographiae 
Libri IX. 1624. 

8 T, Sebachnikoff, ‘‘I Manoseritti di Leonardo da Vinci 
della reale Biblioteca di Windsor’’; ‘‘ Dell’ Anatomia.’’ 


Parigi. Rouverge Fogli A. Torino. Viarengo. Fogli B. 
1898 and 1901. ; 
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project will be an investigation of the nutritig 
status of Chinese children with a view to impr 
the content of foods with essential minerals anq y 
mins. Since going to the Polytechnic Institute 4 
year, Dr. Shen has been collaborating with p;. K 
G. Stern, who is working with Dr. Herman F, y, 
director of the bureau, under a grant from the (, 
S. Scheuer Foundation of New York, on the appli 
tion of the ultracentrifuge to highpolymer cheng 


about 1510). The symbols used in the Voy 
indicate, however, origins from many and unknoy 
sources. The text, so far decoded, is in Medigy 
English and deals with (1) the effects of plants | 
physiological processes in health and disease, eg 
cially, the diseases of women, and (2) a conceptif 
of pre-Harveian’ generation and parturition. As 
illustration, the following description of the birth 
an infant was decoded from folio 78: “When sky 
uf tun’c-bag rip, seo oogon kum sli of se mosure-iss 
ped-stans sku-bent, stokked kimbo-elbow crawknot 
That is, put into modern English this passage | 
comes, “when the contents oi the womb rip (or te 
the membranes), the child comes slyly from 


while the arms, bent at the elbow, are knotted (abo 
the head) like the legs of a crawfish.” Among t 
many examples of the effects of plants on human | 
ings, several references to the use of antibiotics hay 
been determined from the decoded material. Fr 
folio 93, was decoded, as the author of the mang 
seript, the name of Dr. Askham. On several previci 
oceasions the opinion has been expressed that tl 
manuscript was written in Latin by Roger Bacon. 
According to the “Dictionary of National Biogr 
phy,” Anthony Ascham (older spelling Askham), 
1553, astrologer) studied at Cambridge, became MJ 
in 1540, and in 1553 was presented by Edward VI 
the vicarage of Burneston, Yorkshire. He is probabl 
to be identified with Anthony, the brother of Rogé 
Ascham.® Anthony Ascham wrote severa! almanacs, 
“Treastise on Astronomy” and more especially “! 
Little Herbal, ete.,” 1550. The author has been unabl 
to study the herbal yet. Larkey and Pyles,’ howevgy 
state that in comparison with other writers of herbal :, 
published about this time (Banckes, 1525, etc.), Asta ‘' 
am refers to a very large number of the diseases Hy 
women. | 


7Wm. Harvey, ‘‘Exercitationes de generatione aut 8 
malium.’’ London: W. Dugard. 1651. “ioe IV 
8 Grant, Vita Aschami in Ascham’s works et Giles r 


9S, V. Larkey and T. Pyles, ‘‘An Herbal’? 
1941, footnote p. xix. 
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Jn view of the facts (1) that the Voynich manu- 
pipt deals in part, at least, with the history of med- 
thought of the sixteenth century and (2) that the 
already determined gives a consistent and con- 
Hie] sequence of decoded material based upon the 
vs of mathematics, the hope is expressed that the 
mplete manuseript (or a photostatic copy of same) 
. be made available to the author for present use 
1; making inappropriate any attempt at accusing 
} honest decoder of the use of “a learned and in- 
sous subconsciousness” ) 

LEONELL C. STRONG 
yaie UNIVERSITY SCHOOL OF MEDICINE 


E GENETIC ASPECTS OF THE ENZYME- 
VIRUS THEORY OF CANCER 


Wuen investigators in widely separated fields ar- 
ve at substantially the same conclusions regarding 
common point,!? it is not only a significant event 
ut also a time to pause and inquire whether the 
partmental barriers—evideneed by terminology— 
wy not have outlived their usefulmess. At the very 
ust it is necessary to inquire whether the various 
pecialists may not be coining words which designate 
he same entities. 

To trace the parallel advances which have been 
king ‘place in cytology, virology, enzymology and 
meties prior to the actual application of these find- 
ws to the cancer problem would be a task to which 
ie writer does not pretend to be equal. These devel- 
puents reach common ground, however, in the funda- 
ntal work of Claude,® who showed that certain 
articulate components in cytoplasm, ealled mito- 
and microsomes, are ribonucleoproteins. 
he writer has for some time been developing meth- 
Ms for the extracellular study of these particles as 
nzymes,”"* that is, in terms of the chemical reactions 
hich they promote. These techniques have been em- 
bloyed by Claude’ to show-enzyme activity in the 
illected particles, and attempts have been made to 
pe whether the enzymes are to be identified with the 
wparticles.® 

Meanwhile momentous advances in the field of 
ueties provide an explanation for non-Mendelian in- 
beritance in terms of extra-nuclear entities’-®: 1° 11-12 


'V. R, Potter, Cancer Research, 3: 358, 1943. 
"Idem, Advances in Enzymology, 4: 201, 1944. 
*A. Claude, ScreNcE, 91: 77, 1940. 
‘V. R. Potter, Jour. Biol. Chem., 141: 775, 1941, 
’A. Claude, J. Exp. Med., 80: 19, 1944. 
th R. Potter and H. G. Albaum, Jour. Gen. Physiol., 
443, 1943. 
‘J. J. Bittner, Scrence, 84: 162, 1936. 
°M. Rhoades, Proc. Nat. Acad. Sci., 29: 327, 1943. 
*T. R. Sonneborn, Proc. Nat. Acad. Sci., 29: 329, 1943. 
7 Idem, Proc, Nat. Acad, Sci., 29: 338, 1943. 
> 'S? Spiegelman, C. C. Lindegren and G. Lindegren, 
roe, Nat. Acad. Sci., 31: 95, 1945. 


SCIENCE ‘ 


609 


which are variously referred to as plasmones, plas- 
magenes, plastogenes, tactors, influences or enzymes. 
Darlington’? and Haddow** have recently brought 
together the many observations in the field of geneties 
and virology which suggest the possible identity of 
some of these particles. Indeed, these writers, who 
are in substantial agreement, regard a “virus” as a 
“plastogene” in the wrong place. This recalls the 
writer’s view that a virus is an “outlaw” enzyme’ 
and that “life began when a small group of enzymes 
became organized for mutual benefit.’”"° The writer’s 
enzyme-virus theory of cancer’? proposed that cancer 
was mainly the result of competition between two 
autosynthetic proteins: a normal enzyme protein vs. 
a cancer protein lacking certain specific catalytic 
properties possessed by the competing normal protein. 
The cancer protein could be the end result of a variety 
of processes : it could arise spontaneously as a result of 
a mutation or be produced by the action of earcino- 
genic chemicals, or be introduced preformed as a 
virus. By assuming that the cancer protein, regard- 
less of how it was formed, was the bearer of the 
changed enzymatic activities which the writer ob- 
served in cancer tissue as contrasted to normal tissue, 
it was possible to construct a theory which would 
integrate most of the important facts about cancer, 
as well as to formulate the stages of cancer develop- 
ment.17 It is now of interest to find that both Dar- 
lington and Haddow, evidently without having access 
to the writer’s contributions from the enzyme side, 
have come forward with a concept of cancer which is 
based upon the idea of eancer proteins of diverse 
origins but characteristic properties, viz., “These 
viruses [referring to the Rous tumor virus and the 
Bittner milk agent] are distinguished from plasma- 
genes not by their origin or action but only by their 
transmission. There is therefore nothing surprising 
in the fact that reproductive particles can suddenly 
appear in the cytoplasm by the action either of the 
mutafacient nucleus or of external carcinogens, nor 
again that such particles may either be transmissible 
or only transplantable.”?* 

It is noteworthy that while the above view was not 
based upon enzyme studies, neither was the writer 
aware of the wealth of data which the English writers 
presented. The illuminating diseussions by Darling- 
ton and by Haddow contain nothing which weakens 
the enzyme-virus theory and much which strengthens 
it. Conversely, the enzyme-virus theory may provide 


128. Spiegelman, Ann. Missouri Bot. Garden, 32: 139, 
1945. 

13 C. D. Darlington, Nature, 154: 164, 1944. 

14 A, Haddow, Nature, 154: 194, 1944. 

15 V. R. Potter, Jour. Am. Diet. Asn., 19: 488, 1943. 

16 Tdem, Jour. Am. Diet. Asn. 18: 359, 1942. 

17 Idem, ScrENCE, 101: 105, 1945. 
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some of the “passwords” which will take us across the 
“technical and arbitrary .. . frontiers that exist 
between the studies of heredity, development and in- 


fection.”’? That these frontiers are already *being 


crossed by means of enzyme techniques is apparent 
from the work of Spiegelman and Lindegren’!* who 
have shown that the melibiose-fermenting enzyme in 
yeast could be maintained and reproduced in the 
absence of the gene necessary for its initial synthesis. 
Thus we have an example of the autosynthesis which 
forms the basis of the competition between enzyme X 
and cancer protein in the enzyme-virus theory of can- 
cer. 

The novelty of the writer’s theory of cancer does 
not lie in its use of the word virus. There was already 
a virus theory of eancer, just as there was an irrita- 
tion theory, a genetic theory, a hormone theory and 
many others. However, the individual theories did 
not explain the facts which were used to support the 
alternate theories. The final theory must satisfy not 
only the biologist, but also the chemist and physicist; 
it must explain all the facts and in so doing will be 
not only a theory of cancer but a theory of life.? 
The keystone in the whole structure appears to be the 
identity or non-identity of the enzymes (sic) with the 
terms used by the other specialists. That is, each 
genetic factor not only produces a character in an 
ultimate time-space continuum that can be recognized 
visibly by the biologist, but it must also produce a 
chemical reaction that is recognizable here and now 
on a chemical basis. The need in this work is not for 
interpreters but for specialists who are at least “bi- 
lingual.” In the latter case we naturally emphasize 
the importance of the language of the enzymologist. 


Van R. Porrer 
McARDLE MEMORIAL LABORATORY, 
UNIVERSITY OF WISCONSIN MEDICAL SCHOOL 


THE EFFECT OF OXALATES IN THE DIET 


In the March 16 issue of Scrence Roe E. Reming- 
ton and Cecil L. Smith give superficial observations 
on feeding a commere‘al preparation (spintrate) and 
attempt, without basis, to throw new light on the effect 
of spinach in the diet. At the same time, they give 
a wrong impression of the established and published 
data of Finecke and Sherman which they cite’ and of 
others? which they ignore, regarding the occurrence 
of oxalie acid and its effect on calcium utilization, by 
the following statement: “Since it has been reported 
that there is some substance, presumably oxalic acid, 


1M. L. Fineke and H. C. Sherman, Jour. Biol. Chem., 
110: 421, 1935. 

2B. W. Fairbanks and H. H. Mitchell, Jour, Nutrition, 
16: 79, 1938; F. F. Tisdall and T. G. H. Drake, Jour. 
Nutrition, 16: 613, 1938; E. F. Kohman, Jour. Nutrition, 
18: 233, 1939. 
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(italies not theirs) which interferes with the Utilizati 
of calcium for bone formation. . ” 

The occurrence of oxalic acid and oxalates jp 
ach (and in other foods) is not on a “presumpting 
basis, as any one who is versed in food chemistry yg 
knows. That the oxalates in spinach have no effec, 
rat growth or bone formation, if the diet contains aq 
quate calcium to stoichiometrically match the 
in addition to the normal ealeium requirement, jy 
been fully demonstrated, as Remington and SyijflllMe ob 
could have ascertained if they had familiarized the, 
selves with the literature. 

By not going to the trouble even to give the oxalaj pption 
and caleium contents of their diet they have presenteflmmeesse 
confusion, not enlightenment. If “spintrate” repr 
sents dehydrated spinach, it is likely that it has bee 
blanched, sinee that is the usual practice in dehydraf 
ing vegetables. In that ease the oxalates other th; 
calcium oxalate, because of their solubility, are large 
extracted, as are other water-soluble components, anf 
the remaining caleium oxalate is practically inert. ! 
an average figure the calcium oxalate in spinach ep 
stitutes only about one third of the oxalate content 


Epwarp F. Koxman 


CAMPBELL Soup CoMPANY, 
CAMDEN, N. J. 
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“ANGRY” MOSQUITOES 


A REPORT by Kahn, Celestin and Offenhauser 1 
cently published in Science! contains some very inter 
esting and potentially significant observations regard 
ing the sounds produced by mosquitoes. The data con 
cerning species differences, sex differences and effects 
of interindividual stimulation are particularly in 
structive. 

Inasmuch as the authors indieate their intention t 
continue their investigational program, and therefore 
presumably to publish more extensively, it may not begmte is 
amiss to enter a plea-for more careful and objective 
treatment of the psychological phenomena involved. 
In the article under consideration it is suggested thalf 
the calls of mosquitoes “may be in the nature of (a) 
mating calls, (b) calls warning of danger, (¢) calls of 
anger and other sounds that are similarly functional’§ 

Serious students of animal behavior have long been 
aware of the dangers of interpreting the reactions of 


characteristic of human beings. The facile proce 
of imputing human motives and feelings to othet 
forms and thus “explaining” observed behavior } 
rightly discouraged.?, Such a procedure necessitates™ 
certain assumptions which are rarely made explict, 
and are often unrecognized even by their author. 1 
1M. C, Kahn, W. Celestin and W. Offenhauser, SCIEN‘ 


101: 335, 1945. 
2T, C. Schneirla, Jour. Comp. Psychol., 34: 79, 194: 
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nate a particular sound produced by a mosquito 
val of anger” is to imply a parallelism between 
psychological processes of the insect and those of 
on who is angry. Whether or not the inference is 
ptional is immaterial. The psychologically naive 
1; will unconseiously assimilate it as part and 
| of the presentation and accord it weight equal 
at given the objective data with which it is asso- 


4 objections to anthropomorphic interpretations 
imal behavior are several. (1) As noted above, 
involve the implicit, but infrequently stated as- 
pption of close: similarity between psychological 
SEntelllmeesses in Widely separated Species. (2) They sub- 
te a process of naming for one of analysis. Thus 
labelling of an act as an expression of anger, of 
ror of mother love is sometimes regarded as suffi- 
i explanation of the overt response. In actuality 
explanation whatsoever has been advaneed. (3) 
jously enough anthropomorphic interpretation is 
t often applied to forms of behavior which are 
best only dimly understood in man himself. A 
it deal of hard work has been and is being done 
an attempt to elucidate the stimuli, the mediating 
hanisms and the overt expressions involved in 
man emotions; but the most ardent student of the 
pect would be quick to admit that we are a long 
y from a satisfactory understanding of the func- 
us involved. This being the ease, one is clearly 
nterfmm advised to attempt to interpret the reactions of 
rard@mmmer animals in terms of human emotions. 

conf is to be earnestly hoped that the investigation 
sounds produced by mosquitoes will be pushed 
ad, and the resultant findings will be published. 
emay be certain that the physical characteristics of 
t calls recorded will be expressed in recognized 
uutitative terms such as cyeles per second, ete. This 
eis to ask that the behavioral features of the phe- 
puena be accorded equally objective treatment. 
Frank A. Beach 


DEPARTMENT OF ANIMAL BEHAVIOR, 
AMERICAN MUSEUM or NATURAL HISTORY 


RESSURE DUE TO MOUNTING SCIENTIFIC 
KNOWLEDGE 


NE THE number of fields of science have increased to 
offeh an extent that it has become impossible for any 
‘tS an to become conversant with all of them. Some 
‘SIF the sciences have so developed that it has become 
ficult, if at all possible, to master a single one of 
in its entirety. 
am ‘s the frontiers of a scientific field expand and 
uede from the regions covered by experience, the 
lentific explorer is forced to spend more and more 
mS In getting to the frontier. Unless some radical 
“sures are taken, this situation will soon become so 
sstavated as to put a brake on the progress of 
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science and force the scientist to become a specialist 
in an ever narrowing field. 

Evidently the remedial measures should aim at se- 
curing time-saving means of acquiring knowledge and 
more efficient use of those means. To this end I sug- 
gest, first, making English the international second 
language for science; second, making English com- 
pletely phonetic; and third, streamlining and other- 
wise improving our educational procedures. 

In a recent communication, Professor Duane Roller 
called attention to the need of an international second 
language for science; he referred to the advantages 
of English; and suggested that Basic English be used 
in our scientific periodicals in order to make English 
the international second language. 

No one questions the need for an international sec- 
ond language. Many recognize the advantages of 
English over other languages, natural or artificial, 
especially from the point of view of practicability. 
But few would concede either that Basic English is 
adapted to the needs of science or that its use in our 
periodicals could make English an international sec- 
ond language. 

Basie English is designed to convey simple ideas. 
It is not adapted to the expression of the relatively 
complex ideas of science. Furthermore, the advantage 
of Basie English is due to its limited vocabulary. 
This would be largely cancelled by the addition of the 
extensive technical vocabulary of science. 

It is true that simplicity of expression is helpful 
to all readers, native as well as foreign. But that 
alone is not sufficient to make English an interna- 
tional language. However simple scientific English is 
made, a Frenchman will still have to learn Russian 
if he wants to read scientific papers published in 
Russian. 

English could become the international second lan- 
guage for science if every important research paper 
written by the scientists of the world were published 
in English. This could be done if sufficient funds 
were made available to the scientific societies of the 
English-speaking countries to enable them to trans- 
late and to publish “a important research paper 
submitted by scientists of/other countries. 

The amount of money required for putting such a 
plan into effect would be great indeed; but the benefits 
derived would be even greater—English-speaking sci- 
entists would be relieved of the burden of having to 
learn foreign languages; other scientists would have 
to learn only one foreign language. Even from a 
purely financial point of view, the execution of this 
plan might prove to be a good investment, for the 
simple reason that the foreign trade of the English- 
speaking countries would be given a great impetus. 

English spelling is not only a stumbling block to 


_1 Duane Roller, Scrence, 101: 299, 1945. 
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foreigners, but consumes a great deal of the time of 
English-speaking children and an appreciable amount 
of the nervous energy of adults. If a sufficient num- 
ber of letters were added to the alphabet to make 
English completely phonetic, much time and energy 
could be saved for all concerned. 

For streamlining and otherwise improving our edu- 
cational précedures, I suggest: 

(1) Elimination of the requirement of every sub- 
ject in the school curriculum which is not indispen- 
sable. Foreign languages, dead or living, for example, 
are not indispensable as required subjects. It is not 
necessary to read a book in the original language in 
order to become effectively acquainted with its con- 
tents. It is true that the “flavor” peculiar to the 
original language is lost in translation. But its price 
in terms of time has become too high for the majority 
of students. 

(2) Elimination from text-books of every topic 
which is not indispensable to further progress in the 
subject or which could be treated more effectively in 
advanced texts. The methods for finding square roots 
of numbers and the distance from a point to a line, 
which are given in text-books on arithmetic and 
analytics, are cases in point. These highly special 
methods are not necessary to the student for further 
progress in the subjects, and their purposes are bet- 
ter served by the more general methods of logarithms 
and of maxima and minima. 

(3) Improvement of the order in which subjects 
appear in the school curriculum in order to secure 
better timing and to bring into play the pupil’s in- 
terest and incentive. ; 

(4) Teaching of the physical and biological sei- 
ences continuously from kindergarten through high 
school. Somehow the natural euriosity of the child 
is being destroyed and the common sense of the pupil 
is being bred out of him, as applied to his studies. 
The teaching of science continuously in primary and 
secondary schools would help correct these conditions. 
The elements of science interest children. Science 
deals with the tangible and the concrete; therefore 
it is well adapted for training children to make use of 
their common sense in their studies. 

In colleges and universities, the majority of stu- 
dents avoid science courses whenever possible, because 
they find them difficult. As a result, most of our 
leaders in education, in religion, in industry and in 
other controlling fields are generally ignorant of sei- 
ence and of the scientific method of approach to prob- 
lems of life; they are untouched by the scientific 
spirit. Most of the major ills of our age can be 
ascribed to this cause. 

If science were taught continuously throughout the 
school years, college freshmen would be familiar with 


books, on the other hand, make the subject app 


Vot. 101, 


many of the scientific terms and concepts, 
quently they would not find college courses a; 4 
as they do now. 

(5) Greater use of the laboratory method jy e 
science, The laboratory method could be intyoa, 
even in the lowest grades. In teaching the mult 
eation table, for example, the child could be as, 
place blocks in rows and columns of 4 and ty 
the resulting number of blocks. Thus he eoyj 
only discover that 4x4=16, but he could aly 
helped to see that multiplication is a short ey 
repeated addition of equal numbers. He cj; 
the same time learn what the square of a numbe & 
the area of a square mean. , 

(6) Greater use of the historical and philosop} 
approach to scientific subjects in college. The cli 
student may now take a course in the calculus wit) 
knowing the problem which led Newton to the digg 
ery of the method of the caleulus. He may go thr 
a course in physics without learning how Galileo } 
pened to come to the concept of inertia. He y 
major in a science, yet may not know what is ne 
by the scientific method. 

(7) Placing greater emphasis on understan( 
general principles and on learning general meth 
Some text-books are more in the nature of hand-bo 
than text-books. Trigonometry books are about 
worst in this respect. Some of them give three, « 
six, formulas to express the Cosine Law, when ( 
would be sufficient. Most of them give dozens 
formulas for the functions of large angles, whe 
simple rule is all that is needed. Most mechar 


unnecessarily complicated, by classifying forces 1 
a large number of types and giving them differ 
names. Problems may be classified into types, | 
forces can not be so classified, because the lat 
have no types. Furthermore some of the names gi 
are patently absurd—for example, “imaginary,” “! 
titious” and “lost” forces. 

It is not necessary to extend this list any furtl 
The important point I want to stress is this: Th¢ 
is a erying need and a great opportunity for creati 
conditions which would make it possible for the fut 
scientist to reach the frontiers of his specialty earlif 
in life and at the same time to obtain a broader ed 
cation. 

H. M. Dapovris 


TRINITY COLLEGE, 
HARTFORD, CONN. 


THE SHORTAGE OF SCIENTIFIC 
PERSONNEL 


Mucu has been said? about the scareity of trail! 


1M. H. Trytten, The Scientific Monthly, January, 
p. 37. 
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scientific personnel. Continued military research as 
well as the great peace-time industrial undertakings 
on the horizon will together demand more technologists 
than have ever been available, and this at a time when 
we have allowed our scientific personnel resources to 
dwindle seriously, This promises to become one of 
our large post-war problems. The promotion of the 
general technological welfare is at stake. 

Anything that can be done, no matter how small, 
to accelerate the reaccumulation of this important 
human resource is worth doing and should be done. 

Several efforts are now under way to encourage 
the return of young scientists and others to school. 
The encouragement being given veterans to return to 
school has been given wide publicity. The American 
Council on Education has facilitated the academic 
recognition of military in-service training through 
their evaluation? of large numbers of military training 
programs. Although the effect of these efforts should 
be great, they do not particularly stress the training 
needs in science and technology. 

Recently, the National Research Council announced® 
a plan for granting fellowships for competent young 


scientists to study toward the doctorate. This will be - 


an important step toward replenishing the supply of 
scientific personnel. * 

Another step would be to enlarge the opportunities 
for young scientists to continue their training on a 
part-time basis. This is something that can be done 
at once without waiting for the cessation of hostilities 
and the release of scientific workers from their pres- 
ent jobs. At the present time, a graduate student 
wishing to carry on his studies must look to local 
part-time educational facilities. Although the Office 
of Edueation’s E.S.M.W.T. courses have been of con- 
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siderable service, this student must usually look to 
evening classes at the nearest university. These facili- 
ties are frequently meager and inconveniently situ- 
ated, Although there may be a wide choice of evening 
classes from a liberal arts standpoint, the choice in 
technological subjects may be slight and primarily at 
an elementary level. Furthermore, the campus on 
which these courses are given may be far from the 
place of employment of the student, and with long 
working hours and with overcrowded or slow transpor- 
tation facilities the obstacles to this student taking 
the course he needs become very great. 


In order to facilitate the attendance of these scien- 


tifie personnel at the courses they need, it is proposed 
that universities and institutions employing scientific 
personnel together make a concerted effort to provide 
the courses needed at a convenient place. It would 
be necessary to find out what courses are needed by 
the employees of particular institutions and then to 
provide these courses at a convenient time and place— 
say, within the institution immediately after working 
hours. The students would then register with the uni- 
versity just as if the course were given on the campus. 


Students who are able to pursue their studies on a 


part-time basis now are more likely to return to uni- 
versity campuses to complete their graduate require- 
ments when the time comes for them to leave their 
present jobs. Not only would the students and uni- 
versities benefit, but in the long run the institution 
would also benefit through the increased competence 
and value of their employees. 


N. Powers, 
Training Director 


NAVAL ORDNANCE LABORATORY, - 
WASHINGTON, D. C. 


SPECIAL ARTICLES 


CRYSTALLINE REINECKATES OF STREP- 
TOTHRICIN AND STREPTOMYCIN 


STREPTOTHRICIN, the antibiotic agent produced by 
Actinomyces lavendulae, 45 and streptomycin, a 
closely related substance from Actinomyces gris- 
eus,°-®7-8.9 have been intensely studied recently in 


? American Council on Education, ‘‘Guide to the Evalu- 
ation of Educational Experiences in the Armed Services.’’ 

3 ScIENCE, March 30, 1945, p. 322. 

18. A. Waksman and H. B. Woodruff, Proc. Soc. Exp. 
Biol. and Med., 49: 207, 1942. 

2J. W. Foster and H. B. Woodruff, Arch. Biochem., 
3: 241, 1943, 

°G, Rake, D. M. Hamre, F. Kavanagh, W. L. Koerber 
and R. Donoviek, Jour. Med. Sci., 1945. 

*H. J. Robinson and D. G. Smith, Jour. Pharm. Exp. 
mere, 81: 390, 1944. 
“8A, Schatz and 8. A. Waksman, Proc. Soc. Exp. Biol. 
and Med., 57: 244, 1944. 


view of their possible utility for the control of in- 
feetions resistant to penicillin. As a result, both 
substanees have been characterized with regard to 
their antibacterial spectra, protective and toxic effects 
and other biological properties. However, published 
information concerning their chemical nature is scant 
and is in essence confined to the statement that they 
are both water-soluble bases; as to purification meth- 
ods, only the preparation of crude concentrates has 
been described.» 


6A. Schatz, E. Bugie and S. A. Waksman, Proc. Soc. 


Exp. Biol. and Med., 55: 66, 1944. 


7D. Jones, H. J, Metzger, A. Schatz and S. A. Waks- 


man, SCIENCE, 100: 103, 1944. 


8H. J. Robinson, D. G. Smith and O. E. Graessle, Proe. 


Soc. Exp. Biol. and Med., 57: 226, 1944. 
et R. Donovick, W. L. Koerber and G. Rake, to be pub- 
ished. 
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We have succeeded in isolating from submerged 
culture filtrates of the respective Actinomycetes both 
streptothricin and streptomyein in form of their erys- 
talline salts with Reineeke acid, which are antibiotie- 
ally active in proportion to their content of the base 
component. 

STREPTOTHRICIN 


A mere outline of the procedure employed by us 
for the purification of streptothricin will have to 
suffice here. In brief, it involves absorption of the 
active principle on chareoal followed by elution with 
dilute mineral acid essentially as deseribed by Waks- 
man and Woodruff,’ precipitation with phosphotung- 
stic acid, conversion of the bases liberated from the 
phosphotungstate into a crude picrate and fractiona- 
tion of the latter by chromatographic methods. One 
or more of the resulting fractions, after removal of 
the pieric acid, yielded water-soluble amorphous 
produets possessing a potency of 400-500 units’? per 
mg. Addition of Reinecke salt, NH,[Cr(SCN), 
(NH,).], to an aqueous solution of such highly active 
fractions resulted in the formation of erystalline pre- 
cipitates, from which pure streptothricin reineckate 
was secured by fractional crystallization. 

Streptothricin reineckate crystallizes in form of 
clusters of fine platelets which decompose at 192-194° 


_(corr.) after sintering at 184°. Its potency was de- 


termined in repeated tests as 256 units per mg. The 
antibiotie activity of the salt is entirely due to its 


- base component, as the ammonium salt of Reinecke 


acid in comparable concentrations is completely de- 
void of bacteriostatic properties. 

The analytical composition of preparations isolated 
from two different fermentation batches, after drying 
in vacuo at 70°, was as follows: C, 25.0, 24.9; H, 
3.94, 4.3; N, 23.8, 24.2; Cr, 10.54, 10.1; S, 25.8, -; 
H,O loss: 4.1, 4.1. The analyses of two other inde- 
pendently prepared specimens fell into the same 
range. 

These data suggest an empirical formula, C,,H,, 
O,N,,8,Cr, (eale: C, 25.19; H, 3.93; N, 23.76; §, 
25.56; Cr, 10.38), which corresponds to the di-reineck- 
ate of a base C,,H,;0,N;.21 We wish to make it 
clear that the formula for the free base, though it is 
supported by confirmatory evidence given below, 
should be regarded as provisional, since the molec- 
ular weight is not known. 


10 The streptothricin unit referred to has been defined 
in previous publications (see references 2 and 3). The 
same unit has been adopted for the assay of strepto- 
mycin. Exehange of samples of streptomycin with Dr. 
S. A. Waksman showed that this unit corresponds very 
closely to his EZ. coli streptomycin unit. 

11 The absence of sulfur in streptothricin and strepto- 
mycin has been demonstrated qualitatively on partially 
purified preparations of the respective hydrochlorides. 
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Decomposition of several specimens of the reineck. 
ate with silver sulfate yielded streptothricin sulfa, 
in form of an amorphous white powder which ¢op. 
sistently assayed 500-530 units per mg. (ale. fo; 
streptothricin sulfate from the reineckate: 650 units 
per mg). The biological assay and elementary ap. 
alysis of such preparations are rendered uncertain 
by their high water content (about 7 per cent.) , pro. 
nounced hygroseopicity after drying, the presence of 
some free base and contamination by small amounts 
of break-down products of Reinecke acid, namely, 
chromium sulfate (about 2.5 per cent.) and an. 
monium sulfate (up to 7 per cent.). However, the 
analyses of three independently prepared specimens 
showed a C:N ratio of 13:5 (after correction for 


ammonia nitrogen), in good agreement with the above 


tentative formulation. Furthermore, they leave no 
doubt as to the high oxygen content of the base. 
The a-amino nitrogen, determined by the mano- 
metrie method of Van Slyke, was 20-22 per cent. of 
the total nitrogen (4 and 30 minutes reaction, both 
corrected for ammonium ion present). This finding 
supports the analytical evidence that streptothricin 
contains at least five nitrogen atoms, two of which 
are present as salt-forming basic groups. Strepto- 


_thricin is free of O-methyl, N-methyl and hydro- 


lyzable acetyl groups. 

The ultraviolet absorption spectrum shows only 
end absorption, which rules out the presence of aro- 
matic groups or other chromophores giving rise to 
specific absorption above 220 m u. ' 

Streptothricin is stable between pH 1 and 8.5, but 
is destroyed more or less rapidly by higher degrees 
of alkalinity. It gradually reduces Tollens’ reagent 
and neutral permanganate solution in the cold, and 
Fehling solution immediately on boiling. It gives 
positive biuret and ninhydrin reactions, whereas the 
ferrie chloride, nitroprusside, Molisch, Sakaguchi and 
Schiff tests are negative. 

Attempts to seeure other erystalline salts have been 
unsuccessful, nor has acylation of the basie group(s) 


with various aliphatic and aromatic acyl chlorides so 


far yielded any crystalline derivatives. All the acy- 
lated products are neutral, which indicates that there 
are no free acidie groups present in streptothricin. 
Some significant facts emerged from experiments in 
which benzoyl chloride was used as the acylating 
agent. When the reaction was carried out in aqueous 
bicarbonate solution, that is, under conditions favor- 
ing benzoylation of the basie groups only, a product 
was obtained which analyzes well for a dibenzoy! 
derivative of the base C,,;H,,;0;N;. (Found: C, 56.56; 
H, 5.82; N, 12.11. Cale. for C,,H,,0,N,;: ©, 56.74; 
H, 5.82; N, 12.25.). On the other hand, benzoylation 
in pyridine yielded what appears to be a penta- oT 
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hexabenzoy! derivative of a base of this compos:* ion. 
it may be inferred from these results that strepto- 
thriein contains 3 or 4 hydroxyl groups in addition 
«0 2 acylatable basie groups. 

Hydrolysis of streptothricin with hydrochloric acid 
has yielded two water-soluble bases in form of their 
erystalline picrates, on which we shall report in a 
separate communication. 


STREPTOMYCIN REINECKATE 


This compound was obtained from submerged cul- 
ture filtrates® by a proceedure similar in many re- 
spects to that employed in the isolation of strepto- 
thricin. It erystallizes from water in thin plates 
which decompose at 162-164° (corr.). Two prepara- 
tions derived from different fermentation batches were 
analyzed after drying at 70° in vacuo (H,O-loss: 
6.1 per cent., 5.8 per cent.) : C, 27.1, 26.9; H, 4.65, 
431; N, 21.4, 20.8; 8, 20.8, 21.2; Cr, 8.53, 8.27. The 
inconsistencies in some of the analytical figures pre- 
clude the assignment of a definite empirical formula 
at the present time. However, formulae (C,,H.,0, 
X,S,Cr), or corresponding to 
(C,oH,50;.gNg),2" for the basic component, are in 
reasonable agreement with the above data and pro- 
vide a basis for ealeulating the potency of free strep- 
tomyein. Sinee the two analyzed preparations of the 
crystalline reineekate assayed 370 and 410 units (10) 
per mg, respectively, it follows that the potency of the 
pure streptomyein base should lie between 800 and 
910 units per mg. Decomposition of one of these 
preparations with silver sulfate yielded streptomycin 
sulfate assaying 850 units per mg. 

We wish to acknowledge with sincere thanks the 
cooperation of Drs. G. Rake, W. Koerber, R. Dono- 
vick and D. Hamre, of the Division of Microbiology, 
who helped in the fermentation and purification pro- 
cedures and furnished the numerous assay data re- 
quired, and of Messrs. W. A. Lott and W. Braker, 
of the Division of Medicinal Chemistry, who directed 
some of the pilot plant operations involved. 

J. FRIED 
O. WINTERSTEINER 
DIVISION OF ORGANIC CHEMISTRY, 
Squiss INSTITUTE FoR MEDICAL RESEARCH 
New Brunswick, N. J. 


CHRONIC INTERMITTENT ANOXIA AND 
IMPAIRMENT OF PERIPHERAL 
VISION: 


In general, the methods which have been employed 
in testing visual funetions under conditions of acute 


‘The work deseribed in this paper was done under a 
Contract, recommended by the Committee on Medical Re- 
‘earch, between the Office of Scientific Research and De- 
velopment and the University of Chicago. 
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anoxia have failed to reveal reliable signs of impair- — 


ment below altitude pressures of 12,000 feet above 
sea level.2 Comparable studies for possible effects of 
ehronie intermittent anoxia have been lacking. With 
the great expansion of aviation in the present war, 
it beeame imperative to establish a sound basis for 


Service regulations governing the use of oxygen | 


equipment on repeated missions. Twenty male sub- 
jects, selected to meet the age, physical and mental 
standards of the Service Air Corps, were exposed in 
a low pressure chamber to a simulated altitude of 
10,000 feet above sea level for five or six hours per 
day, six days per week, for a period of four to six 
weeks. Before, during and after the period at alti- 
tude, peripheral vision was systematically studied in 
each subject by means of a newly developed, quanti- 
tative campimeter.* 

During the third or fourth week of exposure at 
10,000 feet, thirteen of the twenty subjects developed 
a marked and progressive impairment of peripheral 
vision. This impairment was reflected by failure to 
see targets briefly exposed in the peripheral field that 
had previously been readily detected. It oceurred in 
some subjects without any associated alteration of 
central vision, although in others both functions were 
impaired. It developed insidiously in the sense that 
the subjects were unaware of it. Once established, 
it could not be relieved immediately by the inhalation 
of 100 per cent. oxygen at altitude and it could stiil 
be detected on the same day at ground level, although 
to a less marked extent. The effect was not immedi- 
ately reversible in some subjects at the end of the 
four- or six-week period; in some instances days or 
weeks elapsed before return to preexposed levels of 
visual efficiency. One subject, who developed a very 
marked impairment of peripheral vision with delayed 
recovery, was reexposed nine months later. During 
the second exposure, however, he breathed 100 per 
cent. oxygen during the middle hour of each daily five- 
hour period at altitude. Under these conditions no 
impairment of peripheral vision occurred. 

Four additional subjects were likewise chronically 
exposed to a particular altitude ranging from 11,500 
to 18,000 feet. In these individuals the impairment 
of peripheral vision appeared earlier, was more 
marked and was recovered more slowly as the alti- 
tude, or the degree of anoxia, was increased. These 
subjects were studied by Bryan and Ricketts‘ in their 
search for possible effeets upon the adrenal cortex 
of chronic intermittent anoxia. They were maintained 


2H. G. Armstrong, ‘‘ Principles and Practice of Avia- 


‘tion Medicine,’’ second ed. Chapter xviii. Baltimore: 


Williams and Wilkins Co. 1943. 

3 W, C. Halstead, Arch. Neurol. and Psychiat., 52: 252, 
1944. 

4A. H. Bryan and H. T. Ricketts, Jowr. Clin. Endo- 
‘crinol., 4: 450, 1944. 
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on constant, weighed diets, and careful metabolic tech- 


nique was followed throughout. Studies were made 
of glucose tolerance, urimary excretion of sodium, 
potassium, chloride, phosphorus, nitrogen and_ 17- 
ketosteroids. With the possible exceptions of a slight 
increase in potassium excretions in two subjects, a 
transient rise in 17-ketosteroid excretions in one sub- 
ject and moderate decrease in tolerance for glucose in 
two, the findings pointing towards changes in the 
adrenal cortex were negative. Since all these subjects 
developed an impairment of peripheral vision at alti- 
tude, there would seem to be no relationship suggested 
between the alteration in peripheral vision and any 
of the variables studied by Bryan and Ricketts. 
Certain lines of evidence point to the cortex of the 
frontal lobes of the brain as the probable region in- 
volved in the alteration of peripheral vision described 


_ here. A similar impairment has been found to result 


from removal of one or both prefrontal lobes in 
neurosurgical patients studied in this laboratory, 
while the effect has not been found following unilateral 
removal of any other lobe of the brain.5 The effect 
has also been found here to occur on a transitory 
basis following partial destruction of both frontal 
lobes in man by the operation known as lobotomy. 
In this connection it is of interest that Kennard® and 
others have found a temporary alteration of periph- 
eral vision to be produced by localized lesions in the 
frontal lobe of the Macaque monkey. 

In the present investigation, 65 per cent. of the 


- subjects exposed to chronic intermittent anoxia of 


altitude pressures as low as 10,000 feet above sea level 
developed a marked impairment of peripheral vision. 
It seems clear that former Service regulations which 
specified the use of oxygen above this altitude did not 
provide an adequate margin of safety. . 


Warp C. 
THE OtTHo 8S. A. SPRAGUE MEMORIAL INSTITUTE 
AND DEPARTMENT OF MEDICINE, 
UNIVERSITY OF CHICAGO 


INHIBITION OF GROWTH OF MYCOBAC- 
TERIUM TUBERCULOSIS BY A 
MOLD PRODUCT! 


A NUMBER of reports have been made on the effect 
of various antibiotic agents derived from molds and 
higher baeteria upon the growth of M. tuberculosis 
in vitro and in some instances on the inhibition of 
experimental animal tuberculosis.” *-4:5-67 The pres- 


5 W. C, Halstead, Proc. Asn. Nervous and Mental Dis- 
ease. Chapter xx. Baltimore: Waverly Press. In press, 

6 M. A. Kennard, Arch. Neurol. and Psychiat., 41; 1153, 
1939, 

1 From the Laboratories of the Hudson County Tuber- 
culosis Hospital, Jesrey City, N. J., and The Mount. Sinai 
Hospital, New York, 
2M. 1. Smith and E. W. Emmart, Pub. Health Repts., 
59: 417, 1944. ; 
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ent investigation is concerned with the in vitro inhibi. 
tion of the tubercle bacillus by another prody, 
obtained from an as yet incompletely identified mold 
one of a group of Aspergillaceae under study at the 
present time. The mold was grown on a modified 
Czapek-Dox medium for 14 days, the medium filtereq 
clear of mold and debris, acidified to pH 1-2 ay 
extracted with ether. The active material was sep). 


rated from the ether by 0.5N NaOH. Concentratio, § 


was accomplished by repeated ether-alkali extractions 
using decreasing quantities. The final alkali extrac 


representing a concentration of the production mediun § 
of from 50: 1 to 300: 1, was neutralized with 4.N H¢) | 


A highly colored product was obtained. This was 
found to be soluble in water or alkali and insoluble jp 
acid. The acid precipitate was readily soluble jy 
ether, chloroform or ethyl acetate. 

The rapidly growing non-pathogenie strain of ¥. 
tuberculosis var. hominis (American Type Culture 
Collection No. 607) was used to test the antibiotic 
activity of the preparation. A standard inoculun, 
when floated on the surface of Long’s or Dorset’s 
synthetic liquid medium and incubated at 37.5° (, 
shows rapid growth so that within 5 days a dense, 
crinkled pellicle covers the surface of the mediun 
and extends up the sides of the test-tube for a height 
of about 0.5 em. A series of test-tubes, 1 inch in 
diameter containing 5 ml of liquid medium, to which 
varying concentrations of extract were added, was 
inoculated with a standard fragment of pellicle ob- 
tained from a freshly growing culture. The tubes 
were incubated at 37.5° C for from 5 to 14 days and 
the variation in growth reeorded daily. It was found 
that the inoculum failed to show any evidence of 
proliferation when the concentration ranged from 0.13 
to 0.09 ml of extract per ml of liquid medium, de- 
pending upon the potency of the extract. Partial 
inhibition of growth, which was characterized by 
varying degrees of proliferation of the inoculum, was 
obtained in a range of 0.01 to 0.04 ml extract per ml 
liquid medium. Culture of the partially or completely 
inhibited inoculum which was still floating at the end 
of the test period, however, showed active growth when 
transplanted on solid media. In another series, 
inocula were submerged in liquid medium to which 3 
quantity of extract had been added that was known 
to be sufficient to produce complete inhibition of 
growth of a floating inoculum. Controls consisted 0! 
submerged inocula in liquid medium to which 2° 


3A. Schatz, E. Bugie and 8. A. Waksman, Proc. So. 
Exp. Biol. and Med., 55: 66, 1944. 

4A, Schatz and 8. A. Waksman, Proc. Soc. Exp. Bit! 
and Med., 57: 244, 1944. 

5M. A. Soltys, Nature, 154: 550, 1944. 

N. Asheshov and F. Strelitz, Screncez, 101: 11°, 
1945. 

7W. H. Feldman and H. ©. Hinshaw, Proc. Staf, 
Mayo Clinic, 19: 593, 1944, 
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extract had been added. After incubation for 5 days 
it 37.5° C, the organisms were centrifuged, washed 
with saline and transplanted to a solid medium. 
Whereas the controls grew out rapidly the organisms 
exposed to the extract failed to show any growth. 

Thirty series of experiments were performed, using 
the material concentrated from as many separate har- 
vests of mold substrate, representing a total of about 
500 liters of original media. 

The extract showed little deterioration when incu- 
bated for 2 week8 at 37.5° C or when autoclaved at 
15 pounds pressure for 15 minutes. A slight lowering 
of antibiotie activity was noted when incubated with 
normal human serum or Sorensen phosphate buffer, 
pH 7.2 to 7.6. No effect on the extract was noted 
when treated with a Paulitsch borate buffer, pH 7.2 


to 7.6. 


Penicillin, which has already been shown to have 
no effect on the tubercle bacillus,® was tested against 
the strain used in our experiments. A concentration 
of 1,500 units per ce of Dorset’s liquid medium failed 
to inhibit the growth of the standard inoculum used 
in these studies. 

A strain of the human tubercle bacillus, isolated 
from the sputum of a patient with advanced pul- 
nonary tuberculosis and shown to be highly patho- 
genic for guinea pigs, was inhibited in vitro by the 
mold extract in preliminary tests. Further experi- 
ments now in progress include isolation and purifica- 
tion of the active principle and the determination of 
the growth conditions necessary for optimum yield of 


the mold product. 


IsapoRE E. GERBER 


MILTON Gross 
Hupson County TUBERCULOSIS HOSPITAL, 
JERSEY City, N, J. 


SULFONAMIDES AND EGG-SHELL FORMA- 
TION IN THE DOMESTIC FOWL' 

THE action of sulfa drugs on egg-shell formation 
in birds has been reported in papers which appeared 
in the last two years. Hinshaw and MeNeil' first 
noted the laying of soft-shelled eggs by turkeys and 
White Leghorn hens following feeding of sulfanil- 
amide. Seott et al.2 published a more comprehensive 
study of the effect of feeding sulfanilamide to the lay- 
ing fowl. These workers coneluded that sulfanilamide 
appears to exert a specific inhibition on the secretory 
ability of the shell glands. 

About the same time, Benesch et al.,° feeding sulf- 


P. Abraham, E, C. M. Fleteher A. D. Gard- 
wer, N. G. Heatley, M. A, Jennings and H. W. Florey, 
The Lancet, 241: 177, 1941. 
oie: R. Hinshaw and B. MeNeil, Poultry Sci., 22: 291, 


2H. M. Seott, E. Jungherr and L. D. Matterson, Poul- 
try Sci., 23: 146, i944. 
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anilamide and sulfapyridine to laying hens, reported — 
that carbonic anhydrase appeared essential for shell 
formation. Their working hypothesis was based on 
the following: (a) the suggestion of Meldrum and 
Roughton* that carbonic anhydrase might play a réle 
in egg-shell formation; (b) the finding by Common® 
that the carbonic anhydrase activity of the uterine 
epithelium is higher than that of the remaining ovi- 
ducal tissues, (c) the demonstration by Keilin and 
Mann® that sulfonilamides of the R-SO,NH, type 
specifically inhibit carbonic anhydrase. This property, 
however, is absent in all compounds in which the sulf- 
onamide group is substituted, as it is, for example, in 
sulfapyridine and sulfathiazole. Benesch et al.* fed 
single doses varying from 0.1 gm/kg to 0.2 gm/kg of 
sulfanilamide to laying hens and observed very thinned 
and pitted shells. The same birds were afterwards 
given a similar dose of sulfapyridine, and the shells 
obtained were normal throughout. 

The writers undertook experiments with several sul- 
fonamides of the unsubstituted and substituted type. 
The sulfonamides were fed at levels of 0.3 or 0.5 per 
cent. of the dry mash. The experimenial period lasted 
one week and was preceded and followed by one-week 
control periods. 

It was found that unsubstituted sulfonamides such 
as Soluseptazine and Neoprontosil caused thin rough- 
shelled eggs similar to those obtained upon feeding 
sulfanilamide. The substituted sulfonamides such as 
sulfathiazole, sulfaguanidine, sulfamerazine and sulfa- 
diazine had a negligible effect on shell thickness. The 
shells were smooth, though they appeared slightly pit- 
ted when observed under low magnification. 

These results so far confirmed the conclusions of 
Benesch et al. On the other hand, repeated experi- 
ments with sulfapyridine consistently revealed a de- 
crease in shell thickness as well as a rough surface, 
whether this compound was fed for several days or in 
a single dose. The data are presented in Table 1 and 
Fig. 1. 

TABLE 1 
Errect or SULFAPYRIDINE ON SHELL THICKNESS 


Per cent. | Mean shell thickness 


sulf (mm) Per cent. 
idin Bird decrease 
a number Control Experi- in shell 

mash period om thickness 

1 0.343 + 0.004* 0.275 +0.013 19.7 

0.3 2 0.354 + 0.004 0.265 + 0.006 25.0 

3 0.371 0.004 0.283 0.012 23.7 

4 0.354+0.004 0.267+0.016 24.4 


*P. B. of the mean. 


3 R. Benesch, N. S. Barron and C. A. Mawson, Nature, 
153: 138, 1944. 

4. U. Meldrum and F. 3. W. Roughton, Jour. Physiol., 
80: 113, 1933. 

5 R. H. Common, Jour. Agr. Sci., 31: 412, 1941. 

6D. Keilin and T. Mann, Nature, 146: 164, 1940. 
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In four White Leghorns (Table 1), the decrease in 
shell thickness varied between 19 and 25 per cent. In 
Fig. 1, it is seen that a single dose of sulfapyridine 
affected the shell thickness for at least four days. The 
feeding of the same substance at 0.5 per cent. level in 


the dry mash for a period of six days gave thinner 


shells and upon withdrawal of the drug, the effect was 
observed for three to four days (Fig. 1). These find- 
ings are analogous to those of Benesch et al.’ who note 
that sulfanilamide and sulfapyridine both inhibit to 
the same extent the calcification of the femurs in rat 
foetuses. 

It is believed that this effect of sulfapyridine on 


- shell formation, though not in agreement with the ob- 


w& 
a 


w 


0.247. SINGLE ORAL DOSE 0.26M/KG ON 
THE 7TH DAY. AVE. FOR 5 BIRDS 
--»--0.3% IN MASH BETWEEN THE 8TH 

AND 14TH DAY. AVE. FOR 4 BIRDS 


S 3 13 17 2) 
DAYS 


Fic. 1. Effect of sulfapyridine on shell thickness in the 
domestic fowl. 


servations of Benesch et al.,3 does not exclude earbonie 

anhydrase as a factor in shell formation. One is led 

to suggest, however, that certain sulfonamides such as 

sulfapyridine niay interfere with nermai shell forma- 

tion by inhibiting enzymes other than earbonie anhy- 

drase. A temporary vitamin deiiciency always remains 

a possibility when dealing witb suira- drugs. 
RicHarD BERNARD 
P. GENEST 

DEPARTMENT OF BioLoey, 
LAVAL UNIVERSITY, 
QUEBEC 


ORAL PENICILLIN WITH BASIC ALUMINUM 
AMINOACETATE 


RECENTLY in this laboratory! a new antacid, basic 
aluminum aminoacetate, was synthesized and studied 


7 R. Benesch, M. R. A. Chanee and L,. E. Glynn, Nature, 
155: 204, 1945. 

iJ. C. Krantz, Jr., D. V. Kibler and F. K. Bell, Jour. 
Pharmacol. and Exp. Therap., 82: 247, 1944. 
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pharmacologically and elinically. The structure pro. 
posed for the compound is 


OH 


4 
Al—OH 
O-CO-CH,: NH, 
Having established the value of the compound .; , 
rapidly active antacid with high buffer capacity, th, 
thought of using it to protect penicillin from destry. 
tion by gastric acid occurred to us. Libby? has shoyy 
that effective concentrations of penicillin may be ob. 
tained in dog’s serum after the oral administration 
of the drug suspended in oil. 

Penicillin was acidified with artificial gastric juic¢' 
and other samples were treated with gastric juice but. 
fered with basic aluminum aminoacetate to pH 4 ty 
4.5. The activity of each sample of penicillin wa; 
determined by the agar cup against staphylococcus 
aureus as compared with the untreated drug by the 
method of Abraham‘ et al. Gastric juice destroyel 
completely the activity of the drug. The penicillin 
treated with gastrie juice buffered with the antacid 
was from 50 to 70 per cent. as active as the untreated 
penicillin. 

Twelve individuals were given 100,000 units of 
penicillin mixed with 3 grams of basic aluminu 
aminoacetate, suspended in 100 to 150 ce of water. 
The mixture was administered in the morning on : 
fasting stomach. Blood samples were taken 2, 3, 5 
and 7 hours after administration and in these serum 
levels of penicillin were determined by the method 
of Rake and Jones.® 

Wide variations were found in the rates of absorp- 
tion and/or excretion. Effective levels were obtainel 
soon after ingestion and the presence of the drug in 
the serum, in some eases, could be detected 7 hows 
after ingestion. Table 1 gives average serum concen] 
trations with respect to time in these 12 individual 


TABLE 1 


Serum LEVELS OF PENICILLIY 
Oxford units per 100 cc serum + 


Time after ingestion 2 hrs. 8 hrs. 5 hrs. 7 brea 
wns 39 68 » 8% 17 


By the Abraham* method penicillin was shown al 
to be present in the urine 2 hours after ingestion. 


SuMMARY 


This method appears to be suitable for the ov! 
administration of penicillin. Basie aluminum amit 


2R. L. Libby, Scrence, 101: 178, 1945. 

3 J. C. Krantz, Jr., and A. A. Silver, Annal, Int. Med. 
4: 441, 1931. 

4E. P. Abraham et al., Lancet, 2: 177, 1941. 

5G. Rake and H. Jones, Proe. Soc. Exp. Biol. and Mei, 
52: 136, 1943, | 
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acetate seems ‘admirably suited for this purpose. It 
js neutral and buffers gastric acidity to pH 4 to 4.5. 
While this work was in progress McDermott et al.® 
successfully employed magnesium trisilicate in this 
manner. 

Clinical work is now in progress using the com- 
pination in infections known to be susceptible to 
parenteral penicillin therapy. 

Joun C. Krantz, Jr. 
E. Evans, Jr. 
James G. MoALPINE 
ScHOOL OF MEDICINE, 
UNIVERSITY OF MARYLAND, 
BALTIMORE, MD. 


CORNEAL VASCULARIZATION IN RATS ON 
A TRYPTOPHANE DEFICIENT DIET! 


In a previous publication? we have reported that 
hoth weanling and adult rats developed vasculariza- 
tion of the cornea within two to three weeks on a 
tryptophane deficient diet. Inasmuch as corneal vas- 
cularization has also been repeatedly reported to be a 
manifestation of riboflavin deficiency in the rat and 
man,’ the need for an inquiry into the apparently 
dual etiology of the symptom was obvious. Since the 
animals maintained on the tryptophane-supplemented 
tryptophane deficient diet grew normally and failed 
to show ocular lesions, it was felt that this diet con- 
tained adequate quantities of riboflavin and the possi- 
bility that the vascularization might arise from in- 
creased riboflavin requirement which was not met by 
the tryptophane deficient diet needed investigation. 

To test this possibility, 18 normal weanling male 
and female rats (50-60 gm) from a hybrid albino 
and hooded Norwegian rat colony were divided into 
two groups of 9, which were fed on the tryptophane 
deficient diet.t One of these groups was given daily 
a freshly prepared riboflavin solution (30 y per ec) 
to drink from amber-colored, glass-graduated drink- 
ing tubes, and the other group, serving as a control, 
received tap water instead. Despite an average daily 
iutake of 120 y of riboflavin, the rats of the riboflavin 
supplemented group developed corneal vasculariza- 
tion and eataracts® with a rapidity and incidence equal 
to that of the control group. Moreover, the weight 
losses and general poor appearance of the animals in 


6 W. MeDermott et al., ScrencE, 101: 228, 1945. 

1This investigation was aided by grants from the 
Rockefeller Foundation and Nutrition Foundation, Inc. 
A. Albanese and W. Buschke, Science, 95: 584, 

30. A. Bessey and 8S. B. Wolbach, Jour. Exp. Med., 
69: 1, 1989; V. P. Sydenstricker, W. H. Sebrell, H. M. 
Cleckley and H. D. Kruse, Jour. Am. Med. Asn., 114: 
2437, 1940. 

*A. A. Albanese, L, E. Holt, C. Kajdi, J. E. Frankston, 
Jour, Biol. Chem., 148: 299, 1943. 

5 We are indebted to Dr. Wilhelm Buschke for some of 


| these examinations. 
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both groups were similar to those previously reported. 
After 5 weeks, the riboflavin supplementation for the 
first group was discontinued and both groups of 
animals were fed the tryptophane-supplemented 
tryptophane deficient diet* On this regimen, the 
animals gained weight rapidly, and complete recovery 
from the corneal lesions with partial disappearance 
of the cataracts was noted. 

The results of this experiment suggest that trypto- 
phane deficiency exerts some direct effect upon the 
cornea, rather than inducing a deficiency of riboflavin. 
The recent reports of corneal vaseularization in man 
which failed to respond to riboflavin therapy® ’? sug- 
gest the possibility of an exogenous or endogenous 
deficiency of tryptophane and the employment of 
tryptophane as a therapeutic measure. 


AntTuony A. ALBANESE 
DEPARTMENT OF PEDIATRICS, 
THE JOHNS HOPKINS UNIVERSITY 


THE SOLUTION OF SOIL MINERALS 
IN DILUTE ACIDS 

Many soil minerals, particularly those of the mont- 
morillonite group, are known to dissolve or disperse 
readily in water solutions containing 0.01 to 0.4 per 
cent. acid. The evaporated clear sol has approxi- 
mately the composition of the residue and of the 
mineral from which it was derived, going from sol to 
gel to amorphous golid as evaporation proceeds. Solu- 
bilities as high as 60 per cent. of the clay have been 
found by the writer for halloysite and montmorillonite. 
High solubility requires sufficient acid to take the 
bases and sufficient water to dissolve the silica set free 
by removal of the bases. The solubility of an ordinary 
salt does not depend upon the amount of salt present, 
but that of a clay may vary by a factor of 4, as clay 
alone is varied. 

The problem is to find definite relations between 
the amount of sol formed and the amounts of acid, 
clay and water present. Analyses of residues, of the 
dried sols and of the water-soluble portion of the lat- 
ter indieate the nature of the attack and of the pre- 
ferred recombination. Any exact relations found 
supply a foundation for theoretical generalizations. 

Such an investigation of the simple mineral halloy- 
site has been reported by the writer’ and formed the 
basis of the present work on montmorillonite by the 
same method. Starting with a pure halloysite ana- 
lyzing Al,O, 2Si0, - 3.4 H,O under room conditions 
after grinding to 0.1 mm, the washed sol after drying 
at 160° C was found to be 2Al1,0,-3Si0,-7H,O 

6H. Scarborough, Brit. Med. Jour. 11: 601, 1942. 

7 T. E. Machella and P. R. McDonald, Am. Jour. Med. 
Sci., 205: 214, 1943. 

1 The formation of colloid from halloysite in dilute acid 


solutions, Jour. Wash. Acad. Sci., April 15, 1944, contains 
references to previous work. 
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through a wide (16:1) range of concentrations in the 
27 combinations investigated. The sol from solutions 
less than 0.01 per cent. acid runs higher in SiO,, 
that from solutions above 0.3 per eent. acid higher in 
Al,O,. Test runs with kaolinite and muscovite in- 
stead of halloysite gave a sol of the same compo- 
sition, 2Al,0,°3S8i0,:7H,O. These results indicate 
that the sol formed is not merely a peptized dispersion 
of the original mineral and that there is a preferred 
composition. That it is not merely a coprecipitation 
of alumina and silica is indicated both by the con- 
staney in composition and by the low pH (1.5 to 2.5) 
of the solutions formed. 

The quantitative relation found for halloysite be- 
tween sol (S) formed and the acid (A, HCl), clay 
(C) and water (W) reacted was 


(1) Log S=log A+0.322 log C-0.318 log W-1.421 


using natural logarithms. S and C are in’ grams, 
the unit for A is 0.75 gram and for W is one liter. 
This may be written simply 


(2) 4.14 8 
A’ \W 
or the ratio of sol to acid is proportional to about 
the cube root of the clay concentration in grams per 
liter. 

The chemical processes involved appear to be very 
simple. After the clay mineral has adsorbed sufficient 
anions, it is attacked by them. Free silica liberated 
and chlorides formed go into solution, the chlorides 
are hydrolyzed, the alumina set free combining with 
the free silica to form hydrosol, while the acid set 
free by hydrolysis returns to the clay to form more 
chlorides. Action ceases in each run when the poten- 
tial of the accumulated sol becomes equal to that of 
the residual mineral. The mass action “constant” 
varies with conditions. For C and W each=1, 
S=0.2415A. The writer has not yet been able to 
break down (1) into a set of general laws even with 
the help of the Gibbs condition that each component 
has the same chemical potential in all its phases. 
Attempts to form allophane from AICI, and silica 
solution in proper proportion, with water and pH 
adjusted to the proper values, gave no recombination. 
From this it is eoneluded that only nascent ions of 
silica and alumina are able to recombine. While the 
sol formed is within the range of allophanes in com- 
position it is slightly lower in silica than the average. 

Working with montmorillonite instead of halloysite 
as soluble mineral, the center of interest is still suffi- 
cient acid (HCl) to dissolve the bases with sufficient 
water to dissolve the silica set free or one gram of 
acid and one liter of water to each gram of clay. 
One half, 1 and 2 times these amounts were run in 
their 27 combinations at 96-98° C for 72 hours. Of 
these 27 combinations, 8 are duplicates except for 
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overall amount (such as 1:2:1 and 1/2:1:1/2) 
these serving to cheek results. 

After reaching equilibrium, the final 16 hours with. 
out stirring, the clear solution was removed with , 
suction flask, evaporated and dried at-160° © anq 
weighed. This residue was composed of the sol (s) 
and water-soluble chlorides which were separated by 
a ten-minute treatment in 150 ce of hot distilleg 
water. Analysis of the chlorides, the sol and the 
residue of the original clay completed each run. The 
amount of chloride-free sol ranged from 7.4 to 63 
per cent. of the clay used. 

The montmorillonite used was the very pure oligo. 
cene bentonite from the Husband farm in northwest. 
ern Smith County, Miss., composed largely of shards 
and containing little or no alien sedimentary or re. 
deposited material. Analyses by R. E. Stevens gave: 


12.30 


with traces of FeO and Na,O. A few hours in hot 
20 per cent. HCl removes the bases from this clay, 
leaving water-soluble pure silica. Dilute acid comes 
to equilibrium with it. ; 

The sol formed showed a nearly constant composi- 
tion averaging Al,O,:4.1 SiO,-1.5 H,O for the 27 
experiments with no systematic variation as clay, acid 
and water were independently varied in the range 
1/2, 1 and 2 units, indicating the formation of a 
definite compound like an amorphous pyrophyllite. 
If it were an adsorption effect, its composition would 
have varied with the concentration of either silica or 
alumina (or both) remaining in solution. Only traces 
of either were found in the water-soluble portion 
separated from the sol. The molar ratios SiO,: Al,0, 
found ranged from 3.8 to 4.5 (averaging 4.1), appar- 
ently due to accidental variations in stirring or rate 
of heating but not to the large variations in the 
clay: acid: water ratios. All Ca and Mg removed 
from the original clay remained as chlorides in the 
solution. None of either recombined with the alumino- 
silicate sol. The Fe behaved like the Al. The pH 
of the solution ranged from 2.5 to 3.5 and dropped as 
it evaporated until free acid was gone so that copre- 
cipitation (of alumina with silica) seemed very w- 
likely. 

The quantitative relation between sol (§), clay (C); 
acid (A) and water (W) found for montmorillonite 
clay may be summarized in the relation 

(3) Log S=.756 log A +.424 log O—.156 log W-1.55 
in natural logarithms; sol, acid and clay are in grams, 
water in liters. With C=1 and W=1 

(4) S=0.212 
These relations differ essentially from those (1) and 
(2) for sols from halloysite. In (1) the ratio log 
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g:log A averaged 1.015 (essentially unity) and the 
«efficients of log C and log W are very nearly the 
ame. With montmorillonite, these conditions do not 
sbtain, perhaps because the Cl ions are in four com- 
pinations instead of only two (Al and water). It 
snot that Ca and Mg take part of the acid, for all 
hose elements in one gram of this clay would take 
oly 0.1 gram of HCl. The effect is in the nature 
of a lowering of the chemical potential of the acid 
in a fixed ratio. 

The complete replacement of shells by montmoril- 
lonite (Pontotoe, Miss.) indicates that aluminosilicate 
sls may be deposited under conditions that suffice to 
completely remove other bases present in the shells. 
Very slowly percolating ground waters, saturated 
vith CO, (about 0.03 per cent.) from the air, could 
readily take up aluminosilicates and redeposit them 
later on contacting alkaline earth or on reaching an 
exposure. On the other hand, drainage waters con- 
tain chiefly soluble salts, very little alumina or 
aluminosilicate and SiO, is low except when alkalies 
are present. a 

The writer in 1932 made solutions of 22 different 
day minerals in 0.2 per cent. HCl. The yield of 
washed residue from a liter of evaporated solution 


|} vas from one to two grams in every case except for 


pyrophyllite, sericite and bauxite, which gave less 
than half a gram. In every case the recovered mate- 
rial closely resembled montmorillonite in composition 
but was low in Ca, Mg and alkalies. Even soil, 
glauconite and the fines associated with decomposed 
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(D.C.) granite yield readily to dilute acid, but more 
slowly than the bentonites. Rain water, saturated 
with the CO, of the atmosphere, would have a con- 
centration of about .03 per cent., well within the 
range investigated. Given sufficient water to dissolve 
the silica set free (about five liters per gram at earth 
temperatures), ground waters should maintain a 
steady supply of colloids in all ordinary soils. 


SUMMARY 


Montmorillonite goes readily into solution in slightly 
acid water. In strong acids only bases, in pure water 
only free silica is removed. 

In the range from 0.02 to 0.5 per cent. acid, both 
bases and silica go into solution and recombine as an 
aluminosilicate sol and as highly soluble salts. 

The sol recovered by evaporation, washing and dry- 
ing is an amorphous colloid near pyrophyllite in com- 
position, Al,O,-mSiO,-nH,O, with m averaging 4.1 
(3.9 to 4.5) and n about 1.5. The slight variation 
in m is unrelated to either sol, acid or clay concen- 
tration. 

A general characteristic relation between the amount 
of sol formed and the amounts of clay, acid and water 
used has been found for montmorillonite clays. This 
relation differs in two essential properties from that 
previously deduced for halloysite-allophane solutions. 
The variation with temperature of the constants of 
these equations remains to be investigated. 

P. G. Nurtine 

WASHINGTON, D. C. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLIFIED METHOD FOR THE ASSAY 
OF ANTIBIOTICS 


Amone the various methods used for the assay of 
penicillin and other antibiotics, Heatley’s! cylinder 
method and its modifications is given preference by 
many investigators. While it has been found reliable 
and accurate in the hands of a team of skilled work- 
ers, the somewhat tedious and time-consuming pre- 
paratory procedure has proved a handicap for smaller 
lboratories who lack a sufficient number of highly 
rained personnel to carry out the preliminary work. 
The method deseribed here has, we believe, the advan- 
lage of greater simplicity. 

Principle: Soft nutrient agar (about 0.3 per cent.) 
8 inoculated in bulk with the test organism, distrib- 
uted into tubes and left to solidify in an upright 
position, The solution to be tested is added on top 
of the stab, The intensity of antibiotic activity is 
determined by the depth of the clear zone of growth 


'N. G. Heatley, Biochem. Jour., 38: 61, 1944. 


inhibition extending downwards from the area of 
contact between the agar and the solution. 

Details of the method: The composition of the 
nutrient medium is of no importance provided that 
it allows abundant growth of the test organism and 
that a standard of known activity is used with every 


test. In our experience the following composition 
proved to be satisfactory: 
(a) For staphy- Bacto-peptone No. 3 20 grams 
ococci : Sod. chloride ‘ 
Glucose 10 = 
Agar (Agar Products Co.*) 3 
Dist. water 1,000 ml 
(b) For B. coli: Bacto-peptone No. 3 20 grams 
Sod. chloride 8.5 
Sod. nitrate 1.5 
Agar (Agar Products Co.*) 3 7 
Dist. water 1,000 ml 


The reaction of both media is adjusted to pH 6.5-6.6. 

The concentration and the brand of agar influences 
the degree of diffusion of the active substance. In 
composing the medium the following rule is suggested : 
the optimal quantity of agar is the least amount 
which, during the performance of the test, allows the 
addition of fluid on the top of the agar without 
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breaking its surface. We find that with the brand of 
agar recommended? a concentration of 0.3 per cent. 
gives satisfactory results. Another brand tried re- 
quired higher concentration, resulting in diminished 
diffusion of the active substance. The addition of 
glueose for staphylococci and of sodium nitrate for 
B. colt insures good growth in the depth of the 
medium. The medium is sterilized in bulk at 115° C 
(10 lbs. pressure) for 26 minutes and cooled down to 
40°-42° C. One agar slant of a 24-hours old eul- 
ture of the test organism is washed with 5 ml of 
saline, and 0.2 ml of this emulsion is added to 1 litre 
of the medium, which is then distributed into tubes 
to a height of approximately 5 em, the diameter of 
the tube being of no importance. The tubes are placed 
immediately in the refrigerator and are ready for use 
after two hours, but ean be kept for at least one week. 

The solutions to be tested, which need not be sterile, 
should not be excessively acid or alkaline. They can 
be diluted with water or any suitable buffer between 
pH 5 and 8. They must not contain ether or chloro- 
form and not more than 10 per cent. alcohol or ace- 
tone. Approximately 0.5 ml of each solution (the 
exact volume does not matter) is pipetted on top of 
the agar stab. Standard solutions are treated in the 
same way. After overnight incubation, the degree of 
inhibition can be measured by placing a transparent 
millimeter seale on the wall of the tube or by the use 
of a pointed caliper. 

The assay of penicillin is carried out in the same 
way as described for the cylinder method, i.e., several 
dilutions of a standard are set up simultaneously with 
the unknown, and a graph is constructed by plotting 
the zone of inhibition in mm against the number of 
units per ml. Using amounts of penicillin between 
0.2 and 2 units/ml a curve similar in shape to that 
given by Heatley is obtained. 

Being based on the same principle as the cup assay, 
the method is subject to the same limitations, 7.¢., the 
diffusibility of the inhibiting substance and a number 
of other faetors are apt to influence the results. 

During the past year the method has been success- 
fully applied to the study of a number of other anti- 
bioties derived from moulds and has proved particu- 
larly useful in the survey of large numbers of mould 


2 Agar, powdered, natural. Agar Products Company, 
616-618 North Robertson Blvd., Los Angeles 46, Calif. 


SCIENTIFIC BOOKS ie 


IMMUNO-CATALYSIS 
Immuno-Catalysis. By M. G. Sevac. Pp. xv +272. 
Illustrated. Springfield (Tll.) and Baltimore: 
Charles C Thomas. 1945. $4.50. 


THE seope of this book is well stated in the preface 


Vou. 101, No. 


cultures and in the follow-up of the developing anti. 
biotie activity. 
FRIEDA STRELITy 


ScHOOL or MEDICINE, 
UNIVERSITY OF WESTERN ONTARIO 


SEPARATORY FUNNELS AS EXPERI- 
MENTAL CHAMBERS IN STUDIES 
OF INSECT PHYSIOLOGY 

In studies of insect physiology an array of exper. 
mental chambers is frequently required within whic 
the animals can be exposed to various gases or vapor, 
Preferably, such chambers should be not only durable the | 
and inexpensive, but also transparent, air-tight anj talysi 
capable of being easily washed out with and MMM antic 
to contain the gas mixtures. an 2 

I wish to call attention to the fact that separatory Mies of 
funnels fulfil these requirements in every respec, MM part 
although they have apparently not been previously MM) the 
used for this purpose. The gas mixtures are readily HiMBbje re 
introduced through the stem of the funnel, the chau. 
ber, by virtue of its smooth contours, easily washed 
oft, and, most important, the experimental conditions 
then maintained by lubricated ground-glass seals at 
both ends. The further fact that separatory funnels 
in a variety of sizes and shapes are already at hand 
in most laboratories is not the least advantage at the 
present time. 

In experiments in which one desires to test a large 
number of insects within a single chamber, it may 
prove convenient to enclose each animal within 3 
gelatin capsule of suitable size. In order to insure 
continuous equilibration with the gas mixture in the 
funnel, numerous perforations should previously be Hirn ¢} 
made with a hot needle in both ends of each capsule. BM, fo)) 
The capsules can then be numbered with ink and, if s An 
desired, arranged in a continuous strip by placing gi En: 
them transversely between two longitudinal lengths HiMence 
of Seotch tape. | rate, 

In prolonged experiments the atmosphere in the ily, 
funnels can be washed out and renewed at suitable Mifation 
intervals. In studies not involving gas mixtures con: Mp the ; 
taining carbon dioxide, a loosely plugged glass vial Hroduc 
containing soda lime should always be enclosed in the Hie ust 
Carrotn Mo 
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by Dr. Stuart Mudd: “The fullness of the integration 
possible between the fields of enzyme chemistry, i! 
munochemistry and the mechanisms of infectious (is 
ease, has, indeed, in the writer’s belief, been indicatel 
for the first time in this volume...” As stated, the 
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» common denominator of enzymology and im- 
ology has long been perceived. The basic theo- 
ov val considerations have been formulated, but hith- 
» they have not been extensively explored in the 
Bt of modern developments in these fields, and with 
riew to elucidation of conerete mechanisms. 
The subject is considered in five sections: (1) “Anti- 
1; as Biocatalysts”; (2) “Antibody as a Specific 
wyme Inhibitor”; (3) “Anti-Enzyme Immunity” ; 
}) “Immunity against Bacterial Enzymes,” and (5) 
Me Problem of Antibody Formation against Res- 
ratory Enzymes.” 
The first seetion deals with the characteristics of 
and #Malysis in general and reviews the data showing that 
ale antigen funetions as a catalyst: (a) one molecule 
fan antigen induees the formation of many mole- 
tory mies of antibody; (b) the antigen (catalyst) forms 
veci, im part of the resulting antibody (reaction product) ; 
usly MMM) the reaction eatalyzed is thermodynamieally pos- 
dily MMble regardless of the presence of the catalyst. The 
of antibodies and current theories of the 
hed Mechanism of their formation are summarized. Of 
‘ls Mpecial interest is a discussion of the directive effects 
al optically active catalysts upon certain simple chem- 
nels reactions. 
and MMM In the second section, the hypothesis is advanced 
the MMBut since antigens are catalysts and “since practically 
proteins are antigenic, the conelusion appears to be 
‘S¢escapable that all proteins are endowed with ecata- 
May Mite activity.” (The possibility that certain non-pro- 
| ‘in substances are antigenic is considered briefly and 
Wt Hi aside on the grounds that it is not’ proved that such 
bstances do not eombine with proteins in vivo, to 
be f'n the complete antigen.) This hypothesis leads to 
following analogy : 
: 80 Antigen + globulin factors —> Antibody globulin 
nf ©6Enzyme + substrate —> Reaction products 
ths ence antigen and enzyme, globulin factors and sub- 
rate, and antibodies and reaction products, respec- 
the HiBvely, are regarded as counterparts, and the “neutral- 
ble Mstion” of an antigen by its antibody is comparable 
i: B® the specific inhibition of an enzyme by the reaction 
ial MProducts. It is noted that this viewpoint differs from 
be ie usual one, wherein the relationship of antibody to 
‘BP igen has been likened to that of enzyme to sub- 
rate, 
The remainder of the second section, and of the 
‘, is largely devoted to a summation of experi- 
*utal data bearing on the above analogy, principally 
der the headings of the formation of specific in- 
in Mae'r In enzyme reactions and of antibodies against 
aes. The anomalous failure of the prosthetic 
vups of respiratory enzymes to function as haptens 
sidered. Particularly commendable is the au- 
‘broad eoneeption of bacterial toxins and the 


anti. 


SCIENCE 623 


recognition of bacterial enzymes as texins, points con- 
cerning which too restricted a view has been too often 
taken. 

In the formulation of his ideas, Dr. Sevag has con- 
sulted more than a thousand publications, of which 
482 constitute the bibliography of his book. Immu- 


nologists and enzymologists will be indebted to him - 


for the critical collation of so much literature, much 
of it not readily accessible previously. 

The author has successfully avoided the pitfall of 
unnecessary duplication of basic material adequately 
treated elsewhere. As a consequence, this is no book 
for the neophyte. The reader will profit most if he 
has a solid foundation in immunology and enzymology. 
Furthermore, he who desires a didactic presentation 
will be disappointed, for Dr. Sevag does not pretend 
to provide the ultimate solution of the problems he 
diseusses—quite the contrary, he attempts only to 


point the way. Each reader will find many oppor- _ 


tunities to take issue with the author, who, one feels, 
was fully aware of the alternatives when he chose par- 
ticular conclusions. The present reviewer surmises 
that the usefulness of Dr. Sevag’s book will derive as 
mueh from the disagreement and consequent experi- 
mentation that it will catalyze, as from its factual 
content. 
Henry W. ScHERP 
ScHOOL OF MEDICINE AND DENTISTRY, 
UNIVERSITY OF ROCHESTER 


MOSQUITOES OF NEW JERSEY 


The Mosquitoes of New Jersey and Their Control. 
By Tuomas J. 9x6 inches. x +326 p. 
16 pl. 87 figs. New Brunswick: Rutgers Univer- 
sity Press. 1945. $4.00. 

In early times the travelers who wrote books fre- 
quently paid their respects in uncomplimentary terms 
to the mosquitoes of New Jersey and elsewhere. But 
in spite of the mosquito problem that persisted for 
years to the great annoyance of large numbers of our 
population, the entomologists of this country did not 
pay much attention to it until around 1900. Accord- 
ing to the “Bibliography of Ameriean Economie Ento- 
mology,” the 2,418 separate titles by B. D. Walsh and 
C. V. Riley from 1860 to 1888 include only two that 
deal with mosquitoes. During the same period the 
3,006 titles by state and other entomologists include 
only 4 on mosquitoes. From 1888 to 1896, the 3,956 
references include 19 on mosquitoes, 10 of which are 
either by L. O. Howard or by Riley and Howard. 
From 1896 to 1900, out of 1,882 titles, 55 are on mos- 
quitoes. During this long period economic entomolo- 
gists were concerned mainly with insects injurious to 
crops. 

Such a condition no longer exists and we now have 
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an extensive literature on mosquitoes to which Dr. 
Headlee’s book is among the latest contributions. Dr. 
Headlee is well qualified to write with authority on 
this subject because of his long association with all 
aspects of the mosquito problem in New Jersey, in- 
eluding those of leadership and initiative in organ- 


’ izing control work. His book is designed to furnish 


exactly the type of information that is needed by ento- 
mologists, mosquito control workers, sanitary engi- 
neers, public health officials and others, for a basic, 
intelligent understanding of mosquito problems and 
their solution. 

There is a very short chapter on the value of mos- 
quito control, followed by a larger one on the structure 
and classification of mosquitoes, including keys for 
the separation of adults and larvae. One set of keys 
involving the use of microscopic characters is designed 
for the laboratory, and another, involving characters 
that can be seen by the use of the eye and a hand lens, 
is intended for field use. This is a distinction that 
should appeal to field workers. Chaptef 3 is devoted 
to the mosquito fauna of New Jersey and the numer- 
ical abundance of New Jersey species over a ten-year 
period, 1932 to 1941. Chapter 4, which occupies 
approximately 60 per cent. of the book, is concerned 
with mosquito biology. In this chapter will be found 
complete descriptions of the adults and larvae, to- 
gether with information on the habits of the adult 
and early stages, life histories and distribution, ‘in- 


_ eluding the author’s numerous observations, for 37 
species. The importance of this chapter is augmented. 


by numerous illustrations including those of external 
anatomical details. 

Chapter 5 deals with the influence of environment 
on mosquitoes, such as temperature, water, food sup- 
ply, natural enemies, the attraction of mosquitoes to 
man and mosquito flight. The remaining 6 chapters 
describe the history of mosquito control in New Jer- 
sey; the principles and detailed methods of control 
for various types of breedirg places; the use of larvi- 
cides and equipment, and specific directions for suc- 


cessful work; mosquito repellants; mosquito control. 


laws of New Jersey; and the economic effect of mos- 
quito reduction. 

Dr. Headlee has incorporated in this book the results 
of his observations and research and the sound, prac- 
tical facts that have been distilled and tested by him 
over many years. Its wealth of information on all 
phases of the problem should appeal greatly to all 
who are engaged in mosquito control work, There 
is only one section of the book in which, I think, the 
subject is slightly overemphasized. This is the last 
chapter of six pages on the economic effects of mos- 
quite reduction, wherein large gains in taxable values 
are attributed solely to mosquito reduction. I have 
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no doubt about mosquito control playing an imp 
tant part in bringing about these tax valuatigy ; 
creases, especially along the Atlantic coast of Ne 
Jersey where the resorts are located, but I do am 
believe that the enormous increase in that portig 
of New Jersey lying within the New York metrop 
tan area was due entirely to mosquito reduction, 
think that economic conditions had a hand ip 4 
increase also. According to Monograph One of 4 ture 
“Plan of New York and Its Environs,” there y, ae 
from 1900 to 1922 an increase of 321 per cent, MMyertor 
the number of light chemical industries in the \oqummleaths 
Jersey part of the metropolitan area and an incrediiintific 
of 253 per cent. in the number of heavy chemjgmm?ans | 
industries. According to Monograph Two, 
the same period there were increases in the number, 
various types of metal industries in metropolitan Ne 
Jersey, ranging from 130 to 355 per cent. The 
movements to Metropolitan New Jersey took place bo 
before and after 1915, the date after which mosquito 
were scarce in that area. The reasons given for mo 
ing to New Jersey include more space, better rail a 
water transportation facilities, more and cheap 
labor, isolated locations for chemical industria 
cheaper land, ete. 

The title of Dr. Headlee’s book indicates that 
applies mainly to New Jersey, but this is misleading 
as many of the conditions under which mosquited 
breed in New Jersey are duplicated in various oth¢ 
adjoining states. As a matter of fact, of the 37 specs 
of mosquitoes found in New Jersey, five occiir as we 
in northeastern America, four are found in the south 
eastern states and 28 species are found all along th 
Atlantic Coast, some in many inland states. Fru 
this it is apparent that the usefulness of this bor 
extends far beyond the boundaries of New Jers 
The impact of war has demonstrated again the 1 
for knowledge of the biology, taxonomy and con 
of the Culicide as well as of other arthropods, a! 
I am sure that Dr. Headlee’s informative work vi 
meet with the favorable reception that it deserves. Apr 

Harry B. WEISS yo, 
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